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RECENT  PATENTS. 

To  Henry  Willis,  of  Manchester-street,  in  the  county  of 
Middlesex,  organ  builder,  for  improvements  in  the  con- 
struction  of  organs. — [Sealed  28th  February,  1851.] 

The  objects  sought  to  be  attained  by  the  present  invention  are, 
first,  to  give  a  rapid  utterance  to  organ  pipes  of  large  dimen- 
sions, and  that  with  a  decreased  expenditure  of  muscular 
power  on  the  part  of  the  organist ;  second,  to  improve  the 
effect  of  the  swell-organ,  and  bring  the  tone  of  the  pipes  in 
the  swell-box  under  more  perfect  command  than  heretofore ; 
third,  to  steady  the  action  of  the  bellows-levers,  draw-stops, 
swell-shutters,  composition-pedals,  and  hke  moving  parts,  and 

i>revent  all  unnecessary  friction  between  vibrating  arms  and 
evers,  and  their  bearings  or  chases;  fourth,  to  bring  the 
stops  more  thoroughly  under  the  command  of  the  performer, 
80  that  he  can  effect  a  variety  of  changes,  by  putting  in 
or  drawing  out  such  stops  as  may  be  required,  without  the 
use  of  pedals,  as  heretofore,  and  without  removing  his  hand 
£rom  the  key-board;  and,  fifth,  to  effect  a  saving  of  space  by 
improving  the  arrangement  of  some  of  the  internal  parts  of 
the  organ.* 

The  first  head  of  the  invention  includes  three  improve- 
ments in  the  construction  of  valves.  In  Plate  I.,  fig.  1,  is  a 
side,  and  fig.  2,  a  plan  view  of  a  new  construction  of  valve, 
intended  principally  to  be  applied  to  the  pedal  organ.  This 
valve  is  provided  with  two  rectangular  openings  for  the  pas- 
sage of  the  wind  ;  and  they  are  each  supplied  with  a  grating 

*  The  improTements  embraced  hy  this  patent  obtained  for  the  inventor 
the  Council  Medal  of  the  Great  Exhibition. 
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to  support  the  valve  covers,  which  are  composed  of  flexible 
leather  a,  or  of  vulcanized  sheet  rubber,  covered  with  a  woven 
fabric  on  one  side  only,  to  prevent  its  stretching.  The  pecu- 
liarity of  this  valve  is,  that  it  opens  by  the  rolling  up  of 
the  valve  cover :  by  which  means  the  great  resistance  offered 
by  the  pressure  of  the  wind  in  the  air  chamber  to  the  open- 
ing of  large  valves — hitherto  so  detrimental  to  developing  the 
capabilities  both  of  the  organ  builder  and  performer — is  coun- 
teracted; and  thus  the  builder  is  enabled  to  increase  the 
capacity  of  the  instrument,  without  the  fear  of  its  being  be- 
yond the  muscular  power  of  the  player  to  bring  the  various 
stops  into  use,  as  they  may  be  required,  for  the  efficient  per- 
formance of  any  given  piece  of  music.  The  pieces  of  flexible 
material  a,  forming  the  valve  covers,  are  affixed,  at  one  edge, 
to  the  valve  seat,  by  means  of  a  cross  bar  &,  bolted  thereto, 
and,  at  their  other  edge,  to  a  roller  c.  The  diameter  of  this 
roller  is  enlarged  at  the  part  c* ;  and  to  this  enlarged  part  is 
attached  a  band  or  tape  d,  which  is  connected,  by  a  wire,  at  e, 
to  the  tracker  or  connecting  rod  from  the  pedal  or  the  key, 
in  the  usual  way  of  connecting  valves  with  such  parts  of  the 
organ.  By  the  depression  of  the  key  or  the  pedal,  the  tape 
d,  is  drawn  in  the  direction  of  the  arrow  i,  and  the  roller  is 
caused  to  move  in  the  direction  of  the  arrow  2,  and  thus  un- 
cover the  valvc'-opening.  In  order  to  bring  back  the  roller 
and  cover  the  valve  immediately  the  pressure  of  the  key  or 
pedal  is  removed,  the  extremities  of  the  roller  are  made  of  a 
less  diameter  than  the  part  on  which  the  valve  cover  is 
wound;  and  to  these  parts,  tapes y^/  are  attached,  which  are 
connected,  at  their  opposite  ends,  to  coiled  springs,  secured 
by  pins  to  a  stationary  bar.  The  action  of  this  elastic  at- 
tachment is,  that  it  will  yield  to  the  pull  of  the  tape  d;  and 
'  as  soon  as  the  pressure  of  the  key  or  pedal  ceases,  it  will 
cause  the  roller  to  return  and  cover  the  opening  in  the  valve. 
In  .order  to  understand  this  action,  it  should  be  remembered 
that  the  effect  of  giving  the  roller  three  different  diameters, 
and  attaching  it  as  shewn,  is  to  make  it  a  rolling  lever, 
having  its  fulcrum  in  the  line  of  the  valve  cover;  the  drag 
therefore  upon  it  by  the  tapes  d,  and  f,  although  they  are 
both  in  the  same  direction,  will,  from  the  fact  of  being  on 
opposite  sides  of  the  fulcrum,  cause  the  roller  to  move  in 
opposite  directions.  In  order  that  this  valve  may  answer 
readfly  to  the  touch  of  the  performer,  its  roller  is  made  of 
hollow  light  wood,  or  of  paper. 

Instead  of  attaching  the  valve  cover  to  a  roller,  as  above 
described,  the  patentee  sometimes  adopts  the  following  mo- 
dification, which  admits  of  a  very  efficacious,  secure,  and 
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nmseleBs  vaife  bcmg  constructed: — In  place  of  using  the 
roller^  the  valve  cover  is  attached  to  a  piece  of  wood^  or  other 
light  substance^  which  is  a  segment  of  a  much  larger  cy- 
linder than  the  roller ;  and  applied  to  the  middle  thereof  is 
a  still  larger  segment^  to  which  the  central  tape  is  secured^  as 
in  the  former  case.  When^  therefore^  a  drag  is  put  on  this 
tape  to  open  the  valve^  the  segment  will  rock  and  lift  up  the 
cover  in  like  manner  to  the  roller.  A  similar  means  to  that 
above  mentioned  is  also  employed  for  returning  the  cover  to 
the  valve-seat.  In  both  these  instances^  the  soundness  of 
the  valve  is  insured  by  the  pressure  of  the  wind  upon  the 
valve  cover. 

Another  improved  construction  of  valve  is  shewn  in  sec- 
tion at  fig.  3.  Instead  of  using  a  hinged  flap  of  wood,  coated 
with  leather,  for  closing  the  valve-opening,  a  piece  of  elastic 
sheet-brass  a,  somewhat  longer  than  an  ordinary  wooden 
valve,  is  employed ;  and  it  is  fixed  in  its  proper  position  by  a 
screw — a  pin  being  set  behind  it,  to  keep  the  valve  in  its 
place.  The  brass  is  curved  and  bedded  exactly  as  a  trumpet- 
tongue  fits  its  reed,  d,  is  the  spring  for  assisting  in  keeping 
the  valve  close  up  to  its  seat;  and  c,  is  a  wire,  connected  to  the 
extremity  of  the  valve,  for  the  purpose  of  pulling  it  open.  It 
will  be  understood  that  the  action  of  this  valve  is  somewhat 
like  that  before  described,  inasmuch  as  it  is  not  required  to 
overcome  the  first  resistance  of  the  wind  in  the  same  manner 
as  the  rigid  valves  heretofore  used ;  but,  by  reason  of  the 
elasticity  of  the  brass,  it  is  enabled  to  uncover  the  opening 
gradually,  instead  of  by  a  sudden  effort. 

The  second  head  of  the  invention,  which  refers,  as  before 
stated,  to  the  swell-organ,  consists  in  placing  the  bellows, 
which  supply  that  organ  with  wind,  in  the  swell-box  itself;  so 
that  the  air,  as  it  is  expelled  from  the  pipes,  is  drawn  into 
the  bellows,  and  used  again.  The  effect  of  this  novel  appli- 
cation of  the  bellows  is,  that  the  compression  of  air  in  the 
swell-box,  when  the  front  is  closed,  and  the  pipes  of  the  swell- 
organ  are  sounding  (and  consequently  emitting  wind  from 
the  external  bellows),  is  entirely  prevented;  and  thus  the 
liability  of  the  pipes  to  speak  out  of  tune,  by  reason  of  the 
vibration  being  checked,  is  avoided,  and  a  more  subdued  tone 
is  obtainable  than  by  the  plan  ordinarily  in  use — ^there  being 
no  tendency  for  the  air  to  force  a  passage  through  the  crevices 
of  the  swell-box. 

The  improvements  forming  the  third  head  of  the  invention 
are  as  follows : — Instead  of  having  a  cylindrical  fulcrum-pin 
for  the  bellows-levers,  and  affixing  the  same  in  the  levers  by 
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means  of  collars^  that  bind  against  the  aides  of  the  levers, 
the  fulcrum-pin  is  tapped  with  a  coarse  thready  and  screwed 
into  the  lever :  whereby  all  tendency  for  the  lever  to  get  loose 
upon  its  pin  is  removed,  and  the  steady  and  comparatively 
noiseless  working  of  the  bellows  is  also  ensured.  When  at- 
taching a  trace  to  its  lever  with  the  threaded  centre-pin,  a 
square  thread  is  preferred  to  be  used.  The  threaded  centre- 
pin  is  passed  through  the  forked  end  of  the  trace  and  through 
the  lever, — ^the  lever  being  set  in  such  a  position  that  it  will 
be  clear  of  the  sides  of  the  trace;  and,  as  no  tendency  can 
exist  to  alter  the  relative  position  of  the  parts,  all  finction  be- 
tween  the  trace  and  the  lever  will  be  avoided  so  long  as  the 
joint  remains  sound.  Threaded  centre-pins  are  also  intended 
to  be  employed  in  connecting  together  the  parts  which  com- 
municate the  action  of  the  draw-stop  rod  to  the  slide.  The 
draw-stop  rod  is  connected  to  the  *^  square^'  or  bell-crank- 
lever,  the  fulcrum  of  which  consists  of  a  threaded  pin ;  and 
the  connection  of  the  square  with  the  trace  leading  to  the 
slide  is  effected  by  a  similar  pin.  From  these  examples,  it 
will  be  evident  that  the  threaded  pin  is  applicable  in  all  cases 
throughout  the  organ  where  steady  bearing-pins  or  firm  hinge 
connections  are  required  for  vibrating  levers  or  moveable 
arms. 

The  fourth  head  of  the  invention  refers,  as  before  stated,  to 
a  means  of  drawing  and  shutting  off  the  stops ;  and,  in  order 
to  assist  the  performance  of  this  operation,  the  patentee  avails 
himself  of  what  is  now  generally  known  in  the  trade  as  the 
pneumatic  lever :  whereby  the  air  compressed  by  the  bellows 
is  made  the  motive  power  for  working  the  stop-rods  and  the 
machinery  in  connection  therewith. 

The  patentee  first  gives  the  following  description  of  the 
action  of  the  pneumatic  lever,  as  applied  to  the  clavier,  in 
order  that  an  important  improvement,  which  he  has  effected 
in  its  construction,  may  be  clearly  understood;  and  then  he 
shews  the  connection  of  the  lever,  or  rather  of  a  series  of  these 
levers,  with  the  stop-rods  and  slides.  Fig.  4,  represents,  in 
longitudinal  elevation  (partly  in  section),  a  pneumatic  lever 
and  its  appendages,  with  the  improvement  applied  thereto ; 
and  fig.  5,  is  a  view  of  one  end  of  the  same,  a,  is  a  cham- 
ber, supplied  with  compressed  air  from  the  organ  bellows; 
and,  in  this  chamber,  a  series  of  holes  are  cut,  for  the  purpose 
of  forming  a  communication  between  the  chamber  and  a 
series  of  small  bellows  b,  b,  placed  above  it — one  over  each 
opening.  On  the  other  side  of  the  openings,  within  the  air- 
chamber,  valves  or  pallets  c,  are  fitted,  for  the  purpose  of 
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closing  the  same  and  cutting  oiF  the  passage  of  air  to  the 
bellows^  or^  as  they  are  termed^  the  pneumatic  levers.  Each 
valve  is  kept  up  to  its  seat  by  the  pressure  of  the  air  in  the 
chamber  a,  assisted  by  the  pressure  of  a  spring  d.  To  the 
extremity  of  each  valve  Cy  a  rod  e^  is  attached^  which  forms  a 
connection  between  the  valve  and  the  long  arm  of  a  rocking- 
lever/.  This  lever  is  acted  upon  by  the  depression  of  one  of 
the  keys  by  the  performer, — such  movement  being  commu- 
nicated, through  the  rod  g,  to  that  lever,  whereby  it  is  drawn 
into  the  position  shewn  at  fig.  4,  when  the  pneumatic  lever  is 
required  to  act.  The  effect  of  this  is  to  pull  open  the  valve 
c,  and  admit  air  into  the  bellows  by  which,  having  connection 
through  the  rod  A,  with  the  valves  of  the  organ,  will  cause  it 
to  open  the  same  and  allow  the  pipes  to  speak.  This  action 
will  be  instantaneous;  and,  immediately  the  performer  with- 
draws his  finger  from  the  key,  the  valve  c,  will  be  closed  by 
the  spring  dy  and  draw  up  the  long  arm  of  the  lever/;  while, 
at  the  same  time,  it  depresses  the  shorter  arm  of  the  lever, 
which  is  connected  by  a  rod  f,  to  a  valve  (termed  by  the  pa- 
tentee his  improved  compensating  escape-valve),  and,  by  rais- 
ing it,  opens  a  vent.  This  valve  is  intended  to  rise  and  allow 
the  air  to  escape  after  the  pneumatic  lever  has  effected  the 
opening  of  the  valves  before  mentioned ;  and,  in  order  that  it 
mav  act  without  any  great  power  being  required  in  the  spring 
dy  it  is  constructed  in  the  following  manner : — A,  is  a  lever, 
having  its  fulcrum  at  /;  and,  to  the  opposite  ends  of  the 
lever,  the  valve-covers  m,  m*,  for  closing  the  air-vents  n,  n, 
are  attached, — the  one  for  acting  against  the  outside  and  the 
other  against  the  inside  of  the  stationary  part  of  the  pneu- 
matic lever.  The  face  of  the  inner  cover  m*,  is  somewhat 
larger  than  that  of  the  outer  cover  m, — whereby  the  pressure 
of  the  wind  is  made  to  assist  in  closing  the  valve;  and  a 
slight  spring  o,  attached  to  the  cover  m,  may  be  also  employed 
for  a  like  purpose. 

The  improved  mechanism,  whereby  the  performer  is  en- 
abled to  throw  any  combination  of  stops  into  or  out  of  use, 
through  the  agency  of  the  pneumatic  lever,  is  as  follows : — 
Fig.  6,  is  a  plan  view  of  two  claviers;  say,  for  the  great  and 
the  choir  organ, — some  of  the  keys  of  the  great  organ  being 
removed,  to  shew  the  construction  of  the  parts  beneath ;  and 
lig.  7,  is  a  sectional  elevation  of  the  same,  a,  a,  a,  are  the 
key  slips ;  and  by  by  b,  are  studs,  or  buttons,  attached  to  hori- 
zontal rods  or  wires,  c,  which  pass  through  holes  in  the  key- 
slips,  and  are  capable  of  moving  freely  therein.  It  is  by  the 
driving  in  of  these  buttons,  which  can  be  effected  by  the 
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thumb  of  the  performer  while  in  the  act  of  playing  (as  ahevrn 
in  the  enlarged  view,  fig.  8),  that  the  pneumatic  levers  are 
started  into  action^  and  made  to  draw  or  shut  off  the  stops, 
or  any  combination  of  stops,  that  may  be  required  to  be  sud- 
denly thrown  out  of  or  brought  into  use  for  the  efficient  ren- 
dering of  particular  effects  in  musical  compositions.  In 
Order  to  render  this  part  of  the  invention  perfectly  clear,  the 
patentee  has  traced  out  a  single  stop-movement,  and  likewise 
a  movement  for  actuating  a  "  composition/'  or  an  arbitrary 
combination  of  stops.  First,  with  regard  to  the  single  stop- 
movement  : — the  stud  b^,  in  the  key-slip  of  the  great  organ,  is 
connected  by  the  wire  c^,  to  the  arm  (t^,  of  a  horizontal  roller 
e^,  which  extends  from  one  end  to  the  other  of  the  key-board, 
and  is  capable  of  rocking  in  the  bearings  that  support  it. 
One  extremity  of  this  roller  e^,  is  bent,  so  as  to  form  a  second 
arm,  at  right  angles  to  d^,  and  to  it  a  vertical  rod/^,  is  attached : 
when,  therefore,  the  stud  6^,  is  driven  in,  the  roller  e^,  will  be 
rocked  in  its  bearings,  and  depress  the  rod  /^.  The  upper 
end  of  this  rod  f^,  is  connected  to  the  valve-lever  of  a  pneu- 
matic apparatus,  similar  to  that  described  with  reference  to 
fig.  4.  This  connection  is  shewn  at  fig.  9,  which  represents, 
in  front  view,  several  pneumatic  levers,  arranged  somewhat 
after  the  manner  in  which  they  might  be  packed  in  the  organ. 
Fig.  10,  also  shews  this  attachment — the  pneumatic  levers 
being,  in  this  instance,  in  longitudinal  section.  It  will  be 
unnecessary  here  to  repeat  how  the  pneumatic  lever  is  thrown 
into  action  by  the  pulling  down  of  the  rod/^ ;  but  it  will  be 
at  once  understood  that  wind  being  admitted  into  the  bellows 
ff^,  it  is  caused  to  expand  instantly.  On  the  top  of  the  bel- 
lows rests  a  vertical  rod  A^,  which  is  connected  to  a  bell-crank 
lever,  or  '^square,''  similar  to  that  shewn  at  »,  fig.  10;  and 
this,  again,  is  attached  to  a  ''  tracker^'  or  rod  A,  which  is  con- 
nected to  an  arm  of  a  roller  /.  A  similar  tracker,  from  an- 
other arm  on  this  roller,  connects  it  with  a  square  valve-lever 
tn,  which  actuates  the  valves  of  a  second  pneumatic  lever, 
acting  under  a  pressure  of  air  like  the  former.  By  the 
T-square  lever  being  driven  into  the  position  shewn  in  the 
drawing,  air  will  be  let  into  the  bellows  n,  in  connection  with 
the  trace  o,  which  commands  the  slides  p,p;  and  thus  (by 
the  expansion  of  the  bellows)  the  trace  o,  will  be  driven  in 
the  direction  of  the  arrow,  and  cause  the  holes  in  the  slides 
to  come  into  coincidence  with  the  holes  in  the  sound-board. 
Each  trace  is  capable  of  being  acted  upon  by  two  bellows,  for 
the  purpose  of  being  driven  either  to  the  right  or  left,  as 
required,  and  thereby  moving  the  slides,  so  as  to  open  or 
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shut  off  the  stops  to  whieh  they  respectively  belong.  The 
maimer  in  which  the  beUowB  are  arranged  for  this  purpose  is 
shewn  in  plan  view  at  fig.  11 ;  but  other  arrangements  may 
be  adopted,  as  may  be  thought  most  convenient.  It  will  be 
understood^  that  ror  eaeh  bellows  there  is  a  distinct  valvular 
apparatus ;  and  the  bellows  being  arranged  in  pairs,  to  work 
the  slides  in  opposite  directions,  the  action  of  the  parts  is  so 
arranged  that  only  one  bellows  of  each  trace  can  be  inflated 
at  the  same  time.  Thus,  supposing  the  bellows  n,  fig.  11,  to 
have  been  just  inflated,  and  caused  to  act  upon  the  slides,  the 
bellows  f»*,  which  acts  on  the  same  tracker,  will  be  collapsed 
as  shewn.  The  object  of  employing  a  second  set  of  pneu- 
matic levers,  is  to  afibrd  increased  facilities  for  drawing  or 
cutting  off  a  great  number  of  stops  simultaneously.  Thus, 
supposing  there  to  be  twelve  trackers,  connecting  the  roller 
If  with  twelve  pneumatic  levers,  it  is  obvious  that  on  the  per- 
former driving  in  the  stud  b^,  fig.  6,  and,  through  its  connec- 
tions, causing  the  roller/,  to  rock,  the  twelve  pneumatic  levers 
will  be  caused  to  act  simultitneously  each  upon  its  respective 
stop ;  but  these  will  all  belong  to  one  and  the  same  organ. 

It  now  remains  to  explain  how  the  pushing  in  of  one  of 
the  studs  in  the  key-slip  of,  say,  the  great  organ,  can  he  made 
to  act  upon  the  stops  of  the  swell  and  choir  organ.  One 
movement  for  effecting  this  change  of  stops  is  indicated  in  the 
drawing  by  reference  letters.  The  number  of  stops  thus  com* 
bined  is  arbitrary,  and  the  whole  is  termed  a  '^ composition" 
or  combination ;  and,  according  to  the  compass  of  the  organ, 
will  the  number  of  compositions  be  determined.  If  now  the 
stud  b^y  be  pressed  in,  it  will,  through  the  wire  c\  and  arm  fiP, 
cause  the  roUer  e^,  to  rock, — the  bent  end  of  which  is  con- 
nected by  a  vertical  wire  i,  with  an  arm  of  a  roller  2.  This 
roller  forms  the  medium  of  connection  between  the  three 
oi^ans,  and  is  provided  with  fi)ur  projecting  arms.  One  of 
these  receives,  through  the  wire  i,  the  impulse  given  to  the 
stud  6^,  and  communicates  it  to  the  roller.  Another  arm 
transfers  this  motion  througl^  the  vare  3,  to  the  roller  t?,  and 
thence  through  the  wire  /^,  to  the  first  set  of  pneumatic 
levers,  and  so  to  the  great  organ  stops,  in  the  manner  already 
described.  The  third  acts  upon  the  wire  4,  which  rocks  the 
roller  e,  of  the  swell  organ,  and  thereby  communicates^ 
through  its  wire  f^  the  necessary  motion  for  drawing  the 
stops  of  the  swell  organ.  The  fourth  arm  acts  upon  a  wire  5> 
which  causes  a  roller  e,  of  the  dioir  organ  to  rock,  and  thereby 
communicate  through  a  tracker,  similar  to  that  marked  6,  the 
motion  for  drawing  the  stops  of  the  choir  organ. 
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It  wUl  be  unnecessary  to  follow  these  movements  fartber,  be- 
cause each  organ  is  similarly  provided  with  pneumatic  levers ; 
and  the  action  of  those  for  the  great  organ  having  been  ex- 
plained, the  oi^n  builder  will  readily  trace  the  movement  in 
the  other  cases.  By  continuing  the  movement  to  the  pedal 
organ,  a  similar  e£Fect  may  be  produced  upon  the  stops  of 
that  organ.  Throughout  the  foregoing  explanation  of  the 
improved  arrangement  for  drawing  and  shuttmg  off  the  stops, 
the  effect  is  described  as  being  produced  by  acting  on  the 
studs  of  the  great  organ ;  but  it  is  obvious  that,  whatever 
clavier  the  performer  may  be  using,  analogous  facilities  will 
be  within  his  reach,  through  the  arrangements  of  studs  on 
each  key-slip. 

.  The  last  head  of  the  invention  refers  to  the  packing  of  the 
pneumatic  levers  in  the  organ,  so  as  to  avoid  the  useless  mul- 
tiplication of  air-chambers,  for  supplying  the  bellows  with  air, 
and  thereby  saving,  at  once,  considerable  space  in  the  organ, 
and  effecting  an  economy  in  the  manufacture.  This  improve- 
ment is  shewn  at  figs.  4,  and  6,  and  consists  simply  in  ar- 
ranging the  bellows  in  two  tiers,  and  carrying  up  an  air- 
passage  to  the  second  tier  between  any  two  adjoining  bellows 
on  the  lower  line. 

The  patentee  claims,  as  his  improvements  in  the  construc- 
tion of  0]^;ans,  First,-^the  constructions  of  valves  above  de- 
scribed; by  which  he  is  enabled  to  overcome  the  resistance  of 
the  air  gradually,  instead  of  by  a  sudden  impulse,  which  is 
the  action  of  ordinary  valves.  Secondly, — supplying  the  bel- 
lows of  the  swell  organ  exclusively  with  air  drawn  from  the 
swell-box,  for  the  purpose  above  set  forth.  Thirdly, — ^the 
employment  of  threaded  centerings  for  the  purposes  above 
mentioned,  or  any  analogous  use  in  organs.  Fourthly, — 
bringing  the  stop-movements  within  reach  of  the  performer's 
hands ;  so  that,  by  the  use  of  manual  power,  he  may,  without 
removing  his  hands  from  the  key-board,  be  enabled  to  draw 
or  shut  off  any  composition  of  stops,  as  may  be  required; 
and,  further,  the  application  to  pneumatic  levers  of  the  im- 
proved escape-valve, — whereby  the  reiterating  power  of  the 
pneumatic  lever  is  greatly  increased,  and  the  touch  of  the 
organ  is  improved.  And,  lastly, — the  mode  of  arranging  the 
pneumatic  levers,  as  above  described. — [InroUed  August, 
1851.] 
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To  Alfred  Vincent  Newton,  of  the  Office  for  Patents,  66, 
Chancery-lane,  in  the  county  of  Middlesex,  mechanical 
draughtsman,  for  improvements  in  the  preparation  of  ma- 
terials for  the  production  of  a  composition  or  compositions 
applicable  to  the  manufacture  of  buttons,  knife  and  razor 
handles,  inkstands,  door  knobs,  and  other  articles  where 
hardness,  strength,  and  durability  are  required, — being  a 
communication, —  [Sealed  4th  March,  1851.] 

This  invention  relates  to  the  preparation  and  treatment  of 
caoutchouc  and  gutta-percha,  either  alone  or  in  combination, 
for  the  purpose  of  producing  a  new  manufacture  or  compo- 
sition, applicable  to  various  uses  where  hardness,  strength, 
and  durability  are  required.  The  composition  designed  to  be 
produced  will  possess  some  of  the  characteristics  of  horn, 
ivory,  and  jet,  and  may,  according  to  the  color  imparted  to  it, 
be  employed  in  place  thereof;  or  it  may  be  used  as  a  substi- 
tute for  costly  woods,  and  be  applied  to  furniture  in  the  form 
of  veneer.* 

In  treating  caoutchouc  for  this  purpose,  it  is  combined  with 
sulphur, — the  best  proportion  being  about  equal  parts,  by 
weight,  of  each  ingredient.  By  combining  sulphur,  in  this 
proportion,  with  the  caoutchouc,  and  subjecting  the  compound 
to  the  curing  operation  (hereafter  to  be  described),  a  hard 
substance  will  be  produced ;  but  a  still  better  result  will  be 
obtained  by  the  introduction  of  magnesia  or  lime,  or  of  car- 
bonate or  sulphate  of  magnesia,  or  carbonate  or  sulphate  of 
lime,  or  calcined  French  chalk,  or  other  magnesian  earth,  into 
the  composition; — in  which  case,  the  following  proportions 
will  be  found  highly  advantageous,  viz.,  one  pound  of  caout- 
chouc, half  a  pound  of  sulphur,  and  half  a  pound  of  magnesia, 
or  lime,  or  carbonate  or  sulphate  of  magnesia,  or  carbonate  or 
sulphate  of  lime,  or  calcined  French  chalk,  or  other  magnesian 
earth.  The  proportions  specified  in  both  of  these  compounds 
may  be  considerably  varied  without  materially  changing  the 
result ;  but  in  no  case  is  it  desirable  to  use  a  much  less  quan- 
tity of  sulphur  than  four  ounces  to  every  pound  of  caoutchouc. 
With  either  of  these  compounds  just  described,  gum-lac,  or 
gum-shellac,  may  be  combined  to  great  advantage, — say,  in 
the  proportion  of  from  four  to  eight  ounces  of  gum-lac  to 
every  pound  of  caoutchouc.  Rosin,  oxides  or  salts  of  lead  or 
zinc,  of  all  colors,  and  other  similar  substances,  both  mineral 

*  Some  carious  examples  of  the  applicability  of  this  invention  to  various 
uses  was  shewn  by  Mr.  Gk>odyear,  in  the  United  States  department  of  the 
Great  Exhibition. 
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and  vegetable,  may  be  added  in  small  quantities  to  either  of 
the  compoimdsy  for  the  purpose  of  imparting  a  poKsh  or  a 
suitable  color  thereto,  and  for  making  the  mixture  work  more 
easily ;  but  no  precise  rule  for  these  additions  can  be  giren ; 
nor,  indeed,  is  it  necessary,  as  the  taste  and  judgment  of  the 
operator  will  be  his  guide  in  this  particular. 

The  compounds,  produced  according  to  the  above  plans, 
are  next  treated  in  the  manner  to  be  presently  described; 
but,  as  this  process  is  equally  applicable  to  the  treatment  of 
other  compositions  included  in  this  invention,  the  patentee 
first  explains  of  what  these  compositions  consist.  When  using 
gutta-percha  in  lieu  of  India-rubber,  the  inventor  takes  certain 
proportions  of  gutta-percha,  sulphur,  and  magnesia,  or  lime, 
or  a  carbonate  or  a  sulphate  of  magnesia  or  lime,  or  calcined 
French  chalk,  or  other  magnesian  earth,  and  mixes  them  tho- 
roughly in  any  convenient  manner.  The  proportions  preferred 
are  the  following,  viz.,  one  pound  of  gutta-percha,  six  ounces 
of  sulphur,  and  from  six  to  eight  ounces  of  either  magnesia 
or  lime,  or  a  carbonate  or  a  sulphate  of  magnesia  or  of  lime, 
or  calcined  French  chalk,  or  other  magnesian  earth.  Instead 
of  using  the  specified  proportion  of  the  magnesia  or  lime,  or 
of  the  carbonate  or  sulphate  of  magnesia  or  lime,  or  of  calcined 
French  chalk,  or  other  magnesian  earth,  the  same  proportion 
of  any  two  or  more  of  these  substances  combined  may  be  em- 
ployed ;  care  being  taken  that  the  quantity  of  this  third  ingre- 
dient in  the  composition  does  not  vary  from  the  proportion  of 
six  or  eight  ounces.  These  proportions  may,  however^  be 
slightly  varied,  without  materially  changing  the  result. 

To  the  composition  above  specified,  a  fourth  ingredient  may 
be  added,  viz.,  gum-shellac,  by  which  a  still  better  article  will 
be  produced, — the  body  thus  obtained  being  stronger  and 
more  easily  worked.  The  quantity  of  shellac,  in  such  case, 
should  be  about  four  ounces  to  every  pound  of  gutta-percha. 

Rosin,  oxides  or  salts  of  lead  or  zinc,  of  all  colors,  and  other 
like  substances,  both  mineral  and  vegetable,  may  be  added, 
in  small  quantities,  to  either  of  the  cA>ove  compositions,  for 
the  purposes  before  stated  with  respect  to  the  India-rubber 
composition. 

The  compounds  or  compositions  before  described,  whether 
of  caoutchouc  or  of  gutta-percha,  may  be  mixed  by  a  mas- 
ticating-machine  (or  by  any  other  means  employed  in  the 
manufacture  of  India-rubber  compounds),  until  the  several 
ingredients  are  thoroughly  incorporated.  The  mineral  ingre- 
dients mixed  with  the  caoutchouc  or  gutta-percha  should  be 
finely  divided;  and  good  results  are  produced  fa^  reducing 
them,  before  mixture,  to  an  impalpable  powder.    When  mixed. 
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the  compouDds  are  either  rolled  into  sheets  by  means  of  ca- 
lendering-rollerSy  for  the  purpose  of  being  used  in  the  manu- 
&cture  of  such  articles  as  the  same  are  applicable  to^  or  formed 
bj  moulding,  or  other  well-known  processes,  into  any  desired 
shape. 

When  thuB  rolled  or  moulded,  the  compounds  are  then  to 
be  "  cured/'  This  is  effected  by  exposing  the  compound  to 
a  high  degree  of  artificial  heat, — ^namg  for  this  purpose  either 
steam,  hot  water,  or  hot  air.  The  degree  of  heat  to  which 
the  compound  is  to  be  exposed,  and  the  duration  of  its  expo- 
sure, will  depend  somewhat  upon  the  size  or  thickness  of  the 
article ;  but,  in  ordinary  cases,  the  heat  should  be  raised  to 
about  260^  or  270^  Fahr.,  and  the  compound  exposed  to  such 
heat  for  about  four  hours :  as  a  general  rule,  however,  it  may 
be  stated,  that  the  heat  should  range  from  250^  to  300° 
Fahr.,  and  the  time  of  exposure  from  two  to  six  hours.  The 
compounds  or  compositions,  by  undergoing  this  heating  or 
curing  operation,  will  become  of  a  hard  and  stiff  character, — 
in  many  respects  resembling  tortoiseshell,  horn,  bone,  ivory, 
and  jet. 

In  the  compounds  described  as  compositions  of  caoutchouc, 
considerable  proportions  of  gutta-percha  may  be  substituted 
for  caoutchouc,  without  injury ;  and,  in  the  compounds  de- 
scribed as  compositions  of  gutta-percha,  considerable  propor- 
tions of  caoutchouc  may  also  be  substituted  for  gutta-percha 
without  injury. 

Under  this  division  of  the  invention,  the  patentee  claims 
the  treating  of  caoutchouc  and  of  gutta-percha,  and  of  caout- 
chouc and  gutta-percha  combined,  as  above  described,  for  the 
purpose  of  producing  a  composition  or  compositions  applicable 
to  the  various  uses  above  set  forth. 

The  second  part  of  the  invention  refers  to  certain  modes  of 
applying  the  improved  compounds  to  the  production  of  various 
articles  of  manufacture.  In  many  cases,  the  mode  of  appli- 
cation will  be  obvious,  as  the  compositions,  when  hardened, 
may  be  worked  Uke  wood  or  bone ;  but,  in  some  instances,  it 
is  proposed  to  mould,  shape,  or  otherwise  treat  the  compo- 
sitions, so  as  to  render  them  better  suited  to  the  purpose  for 
which  they  are  intended,  prior  to  submitting  them  to  the 
hardening  process.  Thus,  when  it  is  desired  to  use  these 
new  compositions  in  combination  with  common  flexible  vul- 
canized caoutchouc  (as,  for  instance,  in  the  manufacture  of 
artificial  jet  bracelets),  the  parts  intended  to  be  hardened  may 
be  united  to  a  connecting-band  or  connecting-pieces  of  flexible 
vulcanized  caoutchouc,  by  cementing  or  pressing  together  the 
surfaces  required  to  be  joined  before,  the  heating  or  curing 
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process  has  been  effected :  by  which  means,  during  the  pro- 
cess of  curing,  the  abutting  elastic  and  non-elastic  surfaces 
will  become  firmly  united  together. 

Another  plan  consists  in  so  treating  the  compositions,  while 
in  a  plastic  state,  that  they  will  harden  into  any  desired  shape. 
This  is  effected  by  the  use  of  sand,  pulverized  soapstone,  or 
some  similar  granular  matter,  to  sustain  and  keep  the  com- 
pounds, during  the  process  of  heating,  to  the  shape  into  which 
they  were  previously  moulded.  For  this  purpose,  the  com- 
pounds of  caoutchouc  or  gutta-percha,  before  described,  are 
taken  in  the  green  or  plastic  state,  and  cut,  or  pressed,  or 
otherwise  formed,  into  the  exact  shapes  which  it  is  desired 
they  shall  retain  after  vulcanization.  The  articles,  thus  formed, 
are  covered  with  pulverized  soapstone,  or  other  similar  non- 
adhesive  powder,  placed  in  a  box  filled  with  fine  sand,  or 
pulverized  soapstone,  or  other  similar  equivalent  granular  or 
pulverized  matter, — so  that  each  article  shall  be  completely 
surrounded  and  covered  by  the  sand  or  pulverized  soapstone, 
and  imbedded  in  the  same.  When  it  is  desired  to  give  a 
very  smooth  surface  to  the  article,  it  is  completely  surrounded 
with  a  layer  of  soapstone,  even  though  sand  may  be  employed 
about  the  layer  of  soapstone.  The  articles  being  thus  pro- 
perly placed  in  the  box,  the  sand,  or  other  material,  is  sub- 
t'ected  to  pressure,  and  then,  by  means  of  a  cover,  or  sometimes 
>y  pressure,  the  consolidated  sand,  or  other  material,  is  re- 
tained in  close  contact  with  the  articles  so  long  as  the  process 
of  heating  continues.  The  articles,  thus  packed,  are  placed 
in  an  oven  or  heater,  and  subjected  to  the  heating  process 
before  described ;  and,  upon  removing  the  articles  from  the 
sand  or  other  material,  they  will  be  found  to  have  attained 
the  requisite  hardness  without  losing  the  form  which  they 
received  before  being  put  into  the  sand.  By  this  means,  with 
a  considerable  economy  of  labor,  a  great  variety  of  objects 
may  be  produced:  among  which  may  be  enumerated,  em- 
bossed, or  indented,  or  plain  sheets  or  plates,  or  masses  of 
regular  or  irregular  forms,  convex  or  concave — such  as  pieces 
of  furniture,  book-covers,  buttons,  toys  of  various  kinds,  door- 
knobs, and  knife-handles. 

Another  mode  of  applying  the  compositions  consists  in 
uniting  them,  in  their  plastic  or  green  state,  with  iron,  or 
other  metals  or  rigid  substances  which  will  bear  a  high  de- 
gree of  artificial  heat  without  alteration  or  damage.  For  this 
purpose,  the  article  of  iron,  or  other  metal  or  substance  which 
will  bear  a  high  degree  of  artificial  heat  without  alteration  or 
damage,  is  roughened  in  such  portions  of  its  surface  as  are 
intended  to  be  brought  into  contact  with  the  compound  of 
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caoutchouc  or  gutta-percha,  and  the  compound  is  then  ap- 
plied to  the  roughened  surface  of  the  article.  When  it  is 
desired  that  the  compound  of  caoutchouc  or  gutta-percha 
shall  serve  as  a  covering  to  the  iron  or  other  substance,  a  thin 
sheet  of  the  compound  (sometimes  one  thirty-second  part  of 
an  inch  in  thickness,  or  less)  is  pressed,  with  great  care,  upon 
the  iron  or  other  substance,  so  as  to  expel  all  air  from  between 
the  adjoining  surfaces ;  and  to  cause  the  most  perfect  union 
and  adhesion,  the  coated  article  is  bound  with  strips  or  rib- 
bons of  cloth,  or  other  suitable  material :  whereby  the  com- 
pound is  kept  in  close  contact  with  the  article  during  the 
process  of  hardening.  The  combined  materials,  thus  treated, 
will  be  found  to  possess  the  qualities  desired — the  iron  or 
other  substance  giving  strength,  and  the  compound  giving  a 
hard  and  durable  surface.  In  this  way  may  be  produced 
many  articles  used  in  and  about  harness  or  carriages,  such 
as  saddle-trees,  buckles,  terrets,  bits,  stirrups,  martingale- 
rings,  dasher-irons,  and  articles  intended  to  be  used  as  fur- 
niture, either  in  whole  or  in  part,  and  a  great  variety  of  other 
useful  objects. 

When  it  is  desired  to  unite  these  compounds  with  wood, 
the  wood  should  be  previously  prepared  by  steaming  it  for 
several  hours,  or  by  other  means,  so  that  it  shall  not  be 
warped  or  damaged  by  the  high  degree  of  heat  to  which  it 
will  be  subjected. 

Under  this  head  of  the  invention,  the  patentee  claims  the 
completion  of  the  manufacture  of  the  composition  or  compo- 
sitions, having  the  qualities  above  mentioned,  after  the  appli- 
cation of  the  same  to  any  one  or  more  of  the  purposes  indi- 
cated in  the  title  of  the  patent. — [InroUed  September  1851.] 


To  Joseph  Richardson,  of  Halifax,  in  the  county  of  York, 
dyer,  for  improvements  in  dyeing  and  cleansing  piece- 
^o(Mb.— [Sealed  81st  March,  1851.] 

This  invention  of  improvements  in  dyeing  and  cleansing 
piece-goods  refers,  firstly,  to  improved  apparatus  for  immers- 
ing woollen  and  worsted  goods  (or  goods  containing  woollen 
or  worsted)  in  the  dye-liquor, — whereby  an  economy  in  ma- 
nual labor,  as  well  as  in  the  cost  of  the  dye-hquor,  will  be 
effected;  and,  secondly,  to  an  improved  arrangement  of  ap- 
paratus for  washing  piece-goods  after  they  have  been  sub- 
mitted to  the  dye-bath, — the  object  being  to  expedite  that 
operation. 
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In  Plate  TI.,  fig-  1,  is  s  plan  Tiew  of  theimprOTed  appa- 
ratus for  dyeing  piece-goods ;  and  fig.  2,  is  a  vertical  section 
taken  in  the  line  i^  2,'of  fig.  1.  It  consists  of  a  shallow  vessel 
or  dye-vat  a,  supported  on  a  framing  b,  and  furnished  with 
guide-rollers  c,  c,  c,  which  conduct  the  piece-goods  through 
the  dye-liquor.  Bolted  to  one  end  of  the  vat  a,  is  a  metal 
frame  d,  which  forms  a  bearing  for  one  end  of  the  axles  of 
the  rollers  e,  e*, — the  other  ends  of  such  axles  being  squared 
and  made  to  fit  into  square  sockets  in  the  bevilled  pinions 
f,  /*.  These  pinions  are  carried  by  a  frame  ff,  g,  which  also 
serves  to  support  a  driving-shaft  h;  the  rotaiy  motion  of 
which  is  communicated  to  the  rollers  e,  and  e*,  alternately^ 
through  the  pinions  t,  t*,  which  gear  into  the  pinions yj/*. 
At  the  bottom  of  the  vat  is  a  steam-pipe  k,  pierced  with 
fine  holes^  through  which  steam  is  admitted  into  the  dye- 
liquor^  to  raise  it  to  the  boiling  point.  I,  is  a  pipe  for  run- 
ning off  the  dye-liquor. 

In  operating  with  this  apparatus^  dye-liquor  is  run  into 
the  vat  to  a  sufficient  height  to  cover  the  top  guide-rollers, 
and  insure  the  perfect  submersion  of  the  fabric  while  passing 
through  the  vat.  The  goods  to  be  dyed,  having  been  sewn 
together  in  the  ordinary  way,  to  form  one  continuous  length, 
are  then  wound  on  the  roller  e* ;  and  the  other  extremitv  of 
the  connected  pieces  is  passed  over  a  fixed  bar  m,  bolted  to 
the  top  of  the  vat,  then  under  the  first  of  the  guide-rollers  c, 
over  a  second,  under  a  third,  and  so  on,  until  it  emerges 
from  the  vat  on  the  other  side  thereof,  and  passes  over  a 
second  bar  m,  to  the  roller  e,  on  which  it  is  wound.  Rotary 
motion  is  now  communicated,  from  any  first  mover,  through 
the  driving-shaft  to  the  roller  e,  which  will  then  revolve  in 
the  direction  of  the  arrow,  and  draw  the  fabric  from  the  full 
roller  e*,  into  the  dye-liquor,  and  under  and  over  the  guide- 
rollers, — winding  it  up  until  all  the  fabric  has  been  unwound 
from  the  roller  e*.  During  this  passage  through  the  vat, 
the  fabric  will  have  become  saturated  with  the  dye-liquor; 
but,  in  order  to  impart  to  the  fabric  the  proper  color,  it  is 
necessary  to  subject  it  to  several  immersions.  For  this  pur- 
pose, the  rotation  of  the  rollers  e,  e*,  is  reversed,  by  throwing 
the  pinion  t,  out  of  gear  with  the  pinion/  and  bringing  the 
pinion  «*,  into  gear  with  the  pinion  /* :  the  roller  e*,  will 
then  be  caused  to  unwind  the  fabric  from  the  roller  e,  and 
draw  it  again  through  the  dye-liquor.  When  it  has  wound 
all  the  fabric  on  to  its  own  periphery,  the  gearing  is  again 
shifted,  and  the  reverse  action  takes  place ;  and  this  is  again 
and  again  repeated,  until  the  attendant  finds  that  a  proper 
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shade  of  color  has  been  imparted  to  the  fabric.  The  proper 
tension  of  the  fabric,  when  passing  through  the  liquor,  is  en« 
sured  by  a  weighted  cord,  which  is  laid  over  a  pulley  on  the 
end  of  the  full  roller,  so  as  to  act  as  a  drag  upon  that  roller. 

From  the  foregoing  description,  it  will  be  evident  to  the 
practical  dyer  that  a  considerable  saving  in  manual  labor  is 
effected  by  the  use  of  the  apparatus ;  and  that  from  the  small 
capacity  of  the  dye-vat,  compared  to  those  in  ordinary  use, 
much  less  liquor  will  be  required  than  at  present,  to  insure 
the  proper  submersion  of  the  fabric, — and  consequently  the 
waste  will  be  greatly  reduced. 

When  the  fabric  is  properly  dyed,  it  is  removed  from  the 
dye-vat,  together  with  the  roller  on  which  it  is  wound,  and 
carried  to  the  improved  washing  or  cleansing-machine.  This 
machine  is  shewn  in  longitudinal  vertical  section  at  fig.  8.  It 
consists  of  a  large  vat  a,  a,  divided  into  three  compartments 
by  partitions  b,  b.  Immediately  above  the  vat  is  a  series  of 
octagonal  rollers  c,  e,  set  equidistant  from  each  other,  and 
running  in  bearings  in  the  outside  framing;  and  near  the 
bottom  of  the  vat  is  another  series  of  similarly-shaped  rollers 
c*,  ^.  The  vat  is  supplied  with  water  from  a  perforated 
pipe  d,  which  directs  it,  in  jets,  on  to  the  fabric,  near  a  pair 
or  nipping-rollers  e,  e*,  and  thus  fills  the  first  compartment ; 
the  overflow  of  this  compartment  fills  the  second ;  and  the 
third  is  in  like  manner  filled  by  the  overflow  of  the  second 
compartment,  and  discharges  itself  by  the  cock  /.  The  lower 
rollers,  turns  in  bearings  in  the  framing;  and  the  upper 
roller  ^,  is  made  to  bear  upon  it  by  means  of  weighted  levers 
/,/,  which  are  jointed  to  the  framing,  and  through  their  pen- 
dent rods  g,  g,  communicate  a  downward  pressure  to  the 
roller  e^.  The  weighting  of  the  levers  f,  /,  is  effected  through 
the  rods  and  levers  h,  f,  on  either  side  of  the  machine.  The 
roller  that  carries  the  fabric  which  has  just  been  dyed,  is  set 
in  bearings,  provided  for  it,  at  the  end  of  the  vat;  and  the 
dyed  fabric  is  attached  to  a  cotton  doth,  which  is  passed  over 
and  under  the  two  series  of  rollers  c,  t*,  thence  over  a  small 
roller  k,  and  between  the  nipping-rollers :  the  lower  one  of 
which  receives  rotary  motion  through  suitable  gearing,  not 
shewn  in  the  drawing.  The  pulley,  on  the  shaft  of  the  roller 
e,  is  shewn  connected  by  a  strap  to  the  apparatus  employed 
for  folding  the  cloth  as  it  comes  from  the  washing-machine ; 
but,  as  this  apparatus  forms  no  part  of  the  invention,  it  will 
be  needless  to  describe  its  action. 

By  rotary  motion  being  given  to  the  roller  e,  and  the  roller 
t*,  being  pressed  down  upon  it,  the  fabric  will  be  drawn  for- 
ward through  the  water  in  the  several  compartments,  and 
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will  thus  be,  in  great  part,  cleansed  from  the  superflaona  dye 
when  it  emerges  from  the  water  at  the  other  end  of  the  vat. 
It  then  passes  over  the  roller  k, — and  immediately  before  it 
undergoes  the  pressure  of  the  rollers,  to  rid  it  of  the  moisture 
it  contains,  it  is  submitted  to  a  stream  of  clean  water,  issuing 
from  the  perforated  pipe  dy  which  completes  the  cleansing 
process.  The  nipping-rollers  then  express  the  water  from 
the  fabric ;  and  it  is  led  off  from  the  apparatus  by  the  roller  m. 
By  dividing  the  vat  into  compartments,  and  keeping  up  a 
continuous  supply  and  escape  of  water,  the  cleansing  opera- 
tion is  very  expeditiously  performed,  and  that  without  any 
great  expenditure  of  water. 

The  patentee  claims,  First, — the  means  above  described  for 
subjecting  woollen  and  worsted  piece-goods,  or  piece-goods 
containing  woollen  or  worsted,  to  the  action  of  the  liquor  in 
the  dye-vat.  And,  Secondly, — the  arrangement  of  apparatus 
described  for  cleansing  piece-goods. — [Jnrolkd  September, 
1851.] 

To  Charles  McDowall,  of  Hyde-street,  Bloomsbury,  in 
the  county  of  Middlesex,  chronometer-maker,  for  certain 
improvements  in  the  construction  of  time-keepers, — [Sealed 
10th  April,  1851.] 

The  object  of  the  present  invention  is  to  simplify  the  con- 
struction of  that  part  of  time-keepers  known  as  the  "  escape- 
ment,^^ and  thereby  reduce  the  cost  of  the  manufacture,  and, 
at  the  same  time,  to  ensure  a  more  satisfactory  result  than 
can  be  obtained  by  the  use  of  the  most  perfect  escapement 
hitherto  constructed.  The  invention  is  capable  of  being  ap- 
plied under  a  variety  of  forms  or  modifications  of  construc- 
tion; but,  in  all,  the  same  principle  of  action  is  retained, 
whether  the  invention  be  applied  to  the  ordinary  house-olock, 
an  astronomical  regulator,  or  a  pocket-chronometer.*  In  the 
several  forms  in  which  it  is  set  forth  in  the  drawing  forming 
part  of  the  specification,  the  invention  is  shewn  in  the  substi- 
tution of  an  excentric-pin,  or  a  one-toothed  wheel  (driven  by 
the  "train''),  in  lieu  of  the  ordinary  "scape- wheel,''  and  the 
use  of  a  more  simple  construction  of  pallet  than  that  hereto- 
fore employed. 

In  Plate  II.,  figs.  1,  2,  3,  and  4,  shew  one  arrangement 
in  difierent  positions,  a,  is  the  end  of  an  arbor  or  axis,  on 
which  there  is  a  pinion,  driven  by  the  clock-train  in  the  usual 
way, — the  numbers  of  the  teeth  in  the  wheels  and  pinions 

*  The  exhibition  of  this  improved  escapement  in  the  Crystal  Palace  ob- 
tained for  the  invention  a  Prize  Medal. 
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being  so  calculated  and  arranged  that^  as  the  arbor  a,  turns 
once  round  for  every  two  beats  of  the  pendulum^  it  will  allow 
the  wheels  that  carry  the  hands  of  the  clock  to  move  at  the 
required  speed  over  the  dial.  On  the  arbor  a,  is  fixed  a  small 
disc ;  from  one  side  of  which  projects  a  short  pin  t,  set  pa- 
rallel to  the  arbor^  and  revolving  in  a  circle  around  it^  as  the 
arbor  is  made  to  rotate  by  the  action  of  the  clock-train :  this 
disc^  with  the  pin  t,  is  the  substitute  for  the  usual  scape- 
wheel,  c,  is  an  arm^  vibrating  on  an  arbor  at  e^  parallel  to 
the  other  arbors  of  the  clock-wheels^  like  the  usual  pallet- 
arbor;  and  B^  D,  are  the  pallets^  on  which  the  pin  p^  acts. 
The  pendulum  is  attached  to  the  arbor  e^  (or  it  may  be  at- 
tached to  the  arm  c^  itself)  in  the  same  way  as  a  pendulum 
is  usually  attached  to  the  pallets.  The  proportion  between 
the  length  of  the  arms  c,  and  the  distance  of  the  pin  f^  from 
the  arbor  a,  should  be  such  that  the  angle  of  escape  of  the 
pendulum  shall  not  exceed  two  degrees.  By  reference  to 
fig.  1^  it  will  be  seen  that  the  pin  has  just  dropped  from  the 
ptdlet  B^  on  to  d.  If  the  pendulum,  with  the  arm  c,  is  now 
moving  to  the  left,  it  will  vibrate  a  little  farther  in  that  direc- 
tion, and  the  arm  c,  will  take  the  dotted  position  of  fig.  1, — 
the  pin  meanwhile  resting  on  the  upper  sarface  of  d,  which 
is  part  of  a  circle,  of  which  e,  is  the  centre.  When  the 
vibrating  arm  returns  again  to  this  position  and  proceeds  to 
the  right,  the  pin  will  pass  the  corner  of  d,  and  come  into  the 
position  shewn  at  fig.  2, — thereby  giving  an  impulse  to  the 
arm  in  the  direction  of  the  arrow.  On  the  arm  vibrating  a 
little  feirther  to  the  right  (as  shewn  at  fig.  8,)  the  pin  will  fall 
off  the  pallet  n,  on  to  B,  and  rest  on  the  lower  surface  of  b, 
(which  is  also  part  of  a  circle,  having  its  centre  at  e,)  until 
the  arm,  in  making  its  return  vibration  from  the  dotted  posi- 
tion of  fig.  3,  comes  again  into  the  position  indicated  by  the 
full  unbroken  lines  of  that  figure.  As  it  continues  its  advance 
to  the  left,  the  pin  will,  by  reason  of  the  continued  rotation 
of  the  arbor  a,  pass  the  comer  of  b,  as  shewn  at  fig.  4,  and 
give  an  impulse  to  the  arm  in  the  direction  of  the  arrow, — 
driving  it  again  into  the  dotted  position  of  fig.  1;  and  then 
the  several  movements  above  set  forth  will  be  repeated.  The 
action  of  the  parts,  it  will  be  seen,  is  that  of  a  dead-beat 
escapement.  In  the  drawing,  the  impulse-pin  is  shewn  as 
cylindrical ;  but  it  may  be  a  curved  tooth  or  cam,  if  required. 
Fig.  5,  shews  an  arrangement  in  which  the  pendulum  is 
made  to  carry  the  pallets,— the  vibrating  arm  c,  being,  in 
this  case,  dispensed  with,  and  the  pallets  being  formed  by  a 
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right-angled  Blot,  cat  in  a  eroBs-bar  of  steel.  The  aetion  of 
the  parts  is  similar  to  that  above  deseribed. 

Figs.  6,  and  7,  shew  a  modification  of  the  invention,  as  ap- 
plied to  the  balance-wheel  of  a  watch  or  portable  time-keeper. 
A,  is  the  arbor,  which  communicates  motton  from  the  train, 
through  the  disc  and  excentric*-pin  p,  to  the  detent-lever  c; 
and  this  lever  acts  upon  the  roller  of  the  balance-wheel  in 
the  ordinary  manner.  The  lever  c,  is  slotted  at  one  end  (as 
shewn  at  fig.  6,)  to  form  the  pallets  b,  d,  on  which  the  piu  p, 
acts,  to  give  the  impulse  in  opposite  directions,  as  above  ex- 
plained, and  effect  the  temporary  release  of  the  {hu,  and  allow 
of  the  required  progressive  motion  of  the  train.  In  all  these 
arrangements,  the  pin  is  constructed,  by  preference,  of  a  ruby, 
or  other  hard  precious  stone,  to  remove  all  unnecessary  fric- 
tion ;  but,  for  the  sake  of  economy,  steel,  or  any  other  suitable 
metal,  may  be  used. 

The  patentee  states,  that  he  does  not  confine  himself  to  the 
arrangements  above  described ;  as  it  will  be  evident,  that  the 
objects  he  desires  to  attain  may  be  accomplished  in  various 
ways  without  departing  from  the  nature  of  the  invention; 
but,  whatever  the  modifications  of  form  this  new  escapement 
may  assume,  it  may  (besides  effecting  a  considerable  economy 
in  the  manufacture  of  dead-beat  escapements)  be  considered 
to  possess  this  peculiarity,  viz.,  that  it  will  impart  an  impulse 
to  the  pendulum  or  balance  while  in  the  middle  of  its  vibra- 
tion,  chiefly  by  a  direct  instead  of  an  oblique  action. — [/n- 
rolled  October,  1851.] 


To  Benjamin  Hyam,  of  Manchester,  tailor  and  clothier,  for 
certain  improvements  in  the  method  of  fastening  down 
trousers,  or  other  articles  of  wearing  apparel, — [Sealed 
26th  April,  1851.]       • 

Thc  subject  of  this  patent  is  the  fastening  down  of  trousers, 
overalls,  gaiters,  and  similar  articles  of  apparel,  by  a  band  of 
India-rubber,  or  other  elastic  material,  attached  to  the  lower 
extremity  thereof,  and  passing  in  front  of  the  heel  of  the 
boot  or  shoe,  so  as  to  draw  the  back  part  of  the  trouser-leg 
dose  against  the  back  .of  the  heel. 

In  the  usual  mode  of  employing  straps  of  India-rubber  or 
other  material  for  holding  down  trousers,  and  like  articles, 
the  strap  is  connected  at  the  ends  to  the  lower  part  of  the 
leg  of  the  trousers,  at  each  side,  and  passes  beneath  the  sole 
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iof  the  boot.  Now^  according  to  the  patentee's  plan,  aa  end- 
lesB  band  (by  preference)  of  India-rubber,  or  otiber  elastic  ma- 
terial, is  secured,  at  one  part,  to  the  back  of  the  trouser-leg, 
aad  is  brought  into  use,  for  holding  down  the  trousers,  by 
drawing  the  unattaohed  portion  of  such  band  over  the  hed 
of  the  boot  or  shoe ;  the  band  wiU  then,  by  its  tendency  to 
collapse,  draw  the  back  of  the  trouser-leg  tightly  against  the 
heel,  and  retain  it  in  such  position  until  released.  Elastic 
straps  are  to  be  applied,  in  like  manner,  to  gaiters,  overalls, 
&€.,  for  the  same  purpose. 

The  patentee  claims  the  fiistening  down  of  trousers  and 
other  similar  articles  of  wearing  apparel,  by  the  employment 
or  adaptation  of  a  strap  of  India-rubber,  or  other  suitable  elas- 
tic material,  attached  to  the  lower  extremity  thereof,  in  such 
a  manner  as  to  draw  the  back  part  of  the  same  close  to  the 
heel  of  the  boot, — the  said  strap  acting  against  the  front  part 
of  the  heel  of  the  boot  or  shoe,  as  above  described,  instead  of 
under  the  sole  of  the  boot  or  shoe. — [IniroUed  October y  1851.] 


To  Alpred  Vincent  Newton,  of  the  Office  for  Patents,^, 
Chancery-lane,  in  the  county  of  Middlesex,  mechanical 
draughtsman,  for  improvements  in  cutting  and  dressing 
stone, — being  a  communication, — [Sealed  12th  December, 
1850.] 

This  invention  consists  in  a  novel  construction  of  machinery 
for  cutting  and  dreasing  stone, — the  action  of  which  is  much 
the  same  as  that  of  the  mallet  and  chisel  of  the  workman; 
bat,  from  the  extended  surface  with  which  the  cutting  parts 
of  the  machine  are  simultaneously  brought  into  contact,  the 
operation  wiU  be  e£fticted  with  much  greater  rapidity  than  by 
hand. 

In  Plate  11.,  fig.  1,  represents  the  improved  machine  in 
plan  view;  fig.  2,  is  a  front  elevation  thereof;  and  fig.  3, 
is  a  longitudinal  vertical  section  of  the  same,  a,  a^,  a\  a^, 
&c.,  are  a  series  of  chisels,  affixed  respectively  in,  and  made 
to  project  from,  the  lower  ends  of  a  series  of  chisel-holders 
b,  b\  6^,  b^,  &e.  These  holders  are  angular  levers  (see  the 
sectional  view  fig.  3,)  mounted  loosely  on  a  horisontal  rod  d, 
4md  rest  upon  a  cross-bar  or  rest-bar  c,  which,  together  with 
the  rod  d,  extends  between,  and  is  fastened  firmly  to,  the 
sectoral  sides  e,f,  q£  a  frame  a.  The  sides  e,f,  are  formed 
with  arcs  of  cogs  g,  g,  and  each  is  supported,  at  or  near  its 
lower  end,  by  a  journal,  made  to  project  laterally  from  it,  as 
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indicated  by  dotted  lines  at  h,  i.  These  journals  rest  and 
turn  in  suitable  bearings,  made  in,  or  affixed  to,  a  main  sup- 
porting frame  b.  The  firame  a,  supports  a  horizontal  cross- 
shaft  k,  in  which  the  rotary  hammers  l,  P,  P,  P,  &c.,  are 
fixed,  and  revolve  therewith,  whenever  rotary  motion  is  com- 
municated to  the  said  shaft.  Each  of  the  rotary  hammers 
consists  of  a  heavy  block  or  piece  of  metal,  with  one  or  more 
striking-faces  m,  standing  from  it,  as  shewn  at  fig.  3.  From 
the  outer  edge  of  the  striking-face  the  hammer  or  block  is 
gradually  curved  down  (as  shewn  at  n,)  to  the  foot  of  the  bu(n 
ceeding  striking-face,  in  case  there  is  more  than  one  face  to 
each  block ;  but,  where  each  block  has  but  one  striking-face, 
the  curve  extends  from  the  outer  edge  of  the  face  entirely 
around  the  block  to  the  lower  edge  of  the  face.  The  object 
of  this  curve  is  to  permit  the  chisel-holder  to  be  moved  away 
from  the  rest-bar  after  each  stroke  of  a  hammer-face, — the 
said  movement  being  produced  in  consequence  of  the  pro- 
gressive forward  motion  of  the  stone,  as  will  be  hereafter  ex- 
plained. On  one  end  of  the  hammer-shaft  k,  a  cog-wheel  o, 
is  fixed,  which  gears  into  a  wheel  p,  mounted  loosely  on  the 
journal  h.  Attached  to  the  side  of  the  wheel  p,  is  a  drum  or 
pulley  g,  which  receives  motion  from  an  endless  belt  r,  that 
also  passes  around  a  pulley  or  drum  8,  6xed  on  one  end  of 
the  horizontal  driving-shaft  t.  This  shaft  t,  runs  in  bearings 
u,  V,  and  has  a  fast  pulley  w,  and  a  loose  pulley  x,  affixed  to 
it,  for  the  purpose  of  receiving  an  endless  belt  ftom  any  suit- 
able driving  power.  A  horizontal  shaft  n,  is  disposed  trans- 
versely over  the  frame  a,  and  has  two  pinions  e,  f,  fixed  on 
it ;  which  pinions  respectively  engage  with  the  toothed  seg- 
ments of  the  frame  a  ;  so  that,  by  applying  the  hand  to  the 
crank-handle  g,  of  the  said  shaft,  and  rotating  it,  the  inclined 
or  angular  position  of  the  chisels  may  be  varied  at  pleasure. 
When  they  are  adjusted  to  any  required  angular  position, 
with  respect  tp  the  upper  surface  of  the  stone,  such  position 
may  be  maintained  by  slipping  a  moveable  lever  or  catch  h, 
into  one  of  the  indentations  of  a  notched  wheel  i,  fixed  on  the 
shaft  D. 

The  stone  to  be  dressed  or  cut  is  placed  on  a  platform  k, 
which  is  disposed  below  the  chisels,  and  is  made  to  traverse 
forward^  for  the  purpose  of  imparting  a  proper  progressive 
movement  to  the  stone  under  operation,  as  in  other  stone- 
dressing  machines.  A  second  set  of  hammers,  chisels,  and 
their  operating  machinery,  is  shewn  at  l,  and  is  so  placed, 
with  respect  to  that  above  described,  as  to  operate  on  the 
stone  after  it  has  been  subjected  to  the  action  of  the  first  set 


BielrfeUPs,  for  Mawtfadwring  Pagpter-maehS.        SI 

of  chisels.  This  second  set  differs  in  no  material  respect  from 
the  firsts  except  in  the  width  of  the  catting  chisels^  and  is 
only  intended  to  dress  or  finish  the  surface  of  the  stone  after 
it  has  been  cut  by  the  first  set  of  chisels.  While  the  stone  is 
under  operation^  it  should  be  moved^  as  above  stated^  regularly 
and  progressively  towards  the  chisels.  Previous  to  each  blow 
of  a  hammer-face  on  a  chisel^  the  projecting  part  of  the  stone, 
against  which  the  edge  of  the  chisel  is  to  be  driven,  has  been 
so  moved  against  the  chisel-edge  as  to  press  it  forward  on  its 
holder  in  a  direction  off  or  away  from  the  rest-bar ;  and  then 
the  blow  of  the  hammer  immecuately  forces  the  chisel  into  the 
stone,  until  the  chisel-holder  again  meets  and  rests  upon  the 
rest-bar.  It  will  therefore  be  evident  that,  when  the  blow 
of  the  hammer  takes  place,  the  chisel  is  held  closely  against 
that  part  of  the  stone  to  be  chipped  off,  in  essentially  the  same 
way  as  a  workman,  with  one  hand,  usually  holds  a  chisel 
against  the  stone,  preparatory  to  giving  it  a  blow  with  a  ham- 
mer held  in  his  other  hand.  No  spring,  or  other  contrivance, 
is  employed  to  elevate  the  chisel  and  its  stock  or  holder;  as 
the  mere  movement  of  the  stone  against  the  chisel  causes  it 
to  assume  the  proper  position  for  receiving  the  blow  of  its 
rotary  hammer. 

The  patentee  claims  the  method  substantially  as  above  set 
forth,  of  dressing  stone  by  a  chisel  or  chisels,  which  rest  on 
the  surface  of  the  stone  to  be  removed  at  the  time  the  blow  is 
struck ;  so  that  the  said  chisel  shall,  by  the  action  of  the  ro- 
tating hammer  or  cam  combined  therewith,  be  forced  down 
until  its  stock  is  brought  against  the  bar  which  determines 
the  depth  of  the  cut, — the  feeding  motion  being  against  the 
edge  of  the  said  chisel,  to  raise  it,  preparatory  to  each  suc^ 
cessive  blow,  as  described. — [InroUed  June,  1851.] 


To  Charles  Frederick  Bielefeld,  of  Wellington-street , 
Nor  thy  Strand,  in  the  county  of  Middlesex,  papier-machS 
manufacturer,  for  improvements  in  the  mantffacture  of 
sheets  of  papier-mach^,  or  substances  in  the  nature  thereof. 
—[Sealed  24th  February,  1851.] 

Sheets  of  papier-mach^,  of  considerable  thickness,  have  been 
commonly  produced  by  causing  numerous  sheets  of  paper  to 
be  successively  pasted  together  and  dried,  until  the  required 
thickness  is  obtained.  The  desired  thickness  of  sheet  has 
also  been  obtained  by  piling  a  suitable  number  of  sheets  of 
paper,  in  a  wet  state  (as  they  come  from  the  paper-mould  or 
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sieve)^  one  upon  another,  and  then  expressing  the  water  by  a 
press,  and  drying  the  sheet,  so  produced,  whilst  in  a  state  of 
compression,  between  metal  plates.  Sheets  of  less  thickness 
have  been  made  by  running  the  pulp  on  to  a  mould  or  sieve, 
having  a  frame  thereon  corresponding  in  depth  to  the  thick- 
ness of  sheet  required,  and  then  pressing  such  sheets  between 
felts  and  drying  them.  Moulded  ornaments,  and  other  ar- 
ticles of  papier-machd,  have  been  usually  manufactured  by 
reducing  fibrous  and  other  matters  by  grinding,  in  a  suitable 
machine,  to  the  consistency  of  stiff  dough  or  putty,  and  then 
moulding  and  drying  the  same. 

The  above  remarks  are  made  in  order  to  pmnt  out,  more 
clearly,  the  nature  of  this  invention,  which  consists  in  rolling 
or  pressing  fibrous  and  other  matters,  ground  to  the  state  of 
stiff  dough  or  putty,  into  sheets,  and  treating  such  sheets  with 
oil  and  heat,  in  like  manner  to  that  in  which  sheets  and 
moulded  articles  of  papier-mache,  made  by  the  above  methods, 
have  been  heretofore  treated. 

Either  flat  or  roller  presses  may  be  used  in  carrying  out 
this  invention.  The  press  which  the  patentee  prefers  to  em- 
ploy consists  of  a  rectangular  moving  table,  with  a  pressing- 
roller  above  it.  The  table  has  a  rack  on  each  side,  and  is 
supported  in  such  manner  that  it  may  be  moved  to  and  fro 
at  the  same  surface  speed  as  the  pressing-roller ;  for  which 
purpose  two  cog-wheels  are  fixed  on  the  axis  of  the  roller,  and 
gear  into  the  racks  affixed  to  the  table ;  and  the  roller  is  kept 
pressed  down  upon  the  table  by  weighted  levers.  The  table 
supports  a  wooden  platform,  somewhat  larger  than  the  in- 
tended sheet  of  papier-mache ;  over  this  platform  is  spread 
a  sheet  of  moistened  canvass  or  other  suitable  fabric;  and 
upon  the  fabric  is  laid  a  rectangular  or  other  frame  of  wood, 
corresponding  in  height  with  the  thickness  of  the  sheet  of 
papier-machd  which  it  is  desired  to  produce.  The  frame  is 
filled  with  the  composition  of  papier-mach^,  or  substance  in 
the  nature  thereof,  to  such  an  extent,  that  considerable  pres- 
sure will  be  necessary  to  reduce  the  same  to  the  level  of  the 
frame.  Over  the  composition  another  sheet  of  moistened 
canvass  or  other  fabric  is  laid ;  and  then  the  pressing-roller 
being  caused  to  rotate,  the  table  carries  the  platform,  with 
the  plastic  papier-mache  thereon,  beneath  the  roller.  The 
composition  is  passed  several  times  beneath  the  roUer,  until 
it  is  considered  to  be  sufficiently  pressed ;  after  which  the 
upper  sheet  of  moistened  fabric  is  removed,  and  a  flat  frame 
or  rack  of  wood  (composed  of  numerous  bars)  is  laid  upon 
the  sheet  of  papier«mache ;  then  the  wooden  rack  and  plat- 
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fbrm^  with  the  sheet  of  papier-mache  between  thetn,  are 
turned  over;  and  the  platform  and  the  first-named  sheet  of 
canvass  are  now  removed^ — leaving  the  papier-mach^  upon 
the  rack  to  dry.  During  the  process  of  dryings  the  sheets 
are  turned  over  from  time  to  time ;  and  the  patentee  prefers, 
when  time  and  season  will  permit^  to  dry  by  the  ordinary 
atmosphere  in  sheds^  or  otherwise  in  rooms,  heated  to  a  slight 
degree  above  summer  heat :  the  longer  the  time  allowed  for 
drying,  the  better  will  be  the  result.  The  sheets,  when  dry,  are 
placed  in  a  stove,  heated  from  150°  to  180°  Fahr.,  and  left 
therein  until  heated  throughout ;  and  they  are  then  immersed 
in  boiled  oil,  which  is  kept  at  a  temperature  of  from  150°  to  180°. 
The  sheets  are  kept  in  the  oil  for  a  greater  or  less  time, 
according  to  the  thickness*  thereof  and  the  degree  of  satura- 
tion desired :  for  sheets  of  one  inch  thick,  half  an  hour  has 
been  found  sufficient.  After  saturation  with  oil,  the  sheets 
are  again  dried  on  racks,  either  by  the  atmosphere  in  sheds 
or  in  heated  rooms :  and  when  they  appear  to  be  dry,  they 
are  kept  for  some  time  in  a  stove,  heated  to  180°. 

The  patentee  states,  that  the  above  is  the  practice  pursued 
by  him  when  the  sheets  are  to  be-used  for  forming  partitions 
in  steam  and  other  vessels,  and  for  panelling  and  other  work 
of  the  cabins  of  such  vessels,  or  for  rooms,  or  the  parts  of 
railway  and  other  carriages,  and  for  making  furniture  and 
other  structures,  where  it  is  desirable  to  use  a  material  that 
shall  be  little  affected  by  extremes  of  temperature. 

The  sheets,  produced  as  above  described,  may  be  cut  into 
the  desired  forms,  and  framed  together  in  panels  oi*  other- 
wise; and  the  surfaces  may  be  planed,  smoothed,  and  polished, 
as  when  operating  on  other  papier-mache ;  and  they  may  be 
varnished  without  painting, — ^in  which  case  various  effects 
may  be  obtained  by  mixing  colors  with  the  fibrous  materials 
employed;  or  the  papier-mach^  may  be  painted  and  orna- 
mented in  like  manner  to  carriage-painting.  Various  com- 
positions of  fibrous  with  other  matters  may  be  used  in  carrying 
ont  this  invention ;  but  the  patentee  prefers  the  following, 
although  he  does  not  confine  himself  tnereto : — He  makes  a 
paste  by  boiling  together  80  lbs.  of  water,  32  lbs.  of  flour, 
9  lbs.  of  alum,  and  I  lb.  of  copperas ;  with  this  paste  he  mixes 
15  lbs.  of  rosin,  dissolved  by  heat  in  10  lbs.  of  boiled  oil, 
adding  1  lb.  of  litharge ;  and  then  he  adds  to  the  mixture 
from  55  to  60  lbs.  of  dry  rag-dust  or  other  suitable  fibre,  and 
grinds  the  whole  together.  He  has  found  that  paper-makers' 
'' half-stuff '^  or  pulp  may  be  used,  when  deprived  of  fluidity 
to  such  an  extent  that  it  is  of  a  like  consistency  to  stiff  dough 
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or  patty.  When  size  is  used  in  preparing  the  composition 
of  fibrous  and  other  matters,  it  is  best  to  employ  a  hollow 
pressing-roller,  heated  by  steam.  In  the  manufacture  of 
sheets  of  papier-mach^  by  the  above  process,  if  one  or  both 
of  the  fabrics,  which  are  used  when  pressing,  be  left  adhering 
to  the  surface  or  surfaces  of  the  sheet,  instead  of  removing 
the  same  previous  to  drying,  the  fabric  or  fabrics  will  continue 
to  adhere  when  the  sheet  is  finished,  and  form  part  thereof. 

The  patentee  claims  the  mode,  above  described,  of  manu- 
facturing sheets  of  papier-machd,  or  substances  in  the  nature 
thereof. — [Inroll^d  August ^  1 85 1 .] 


To  Samuel  Walker,  jun.,  of  Birmingham^  manufacturer^ 
for  a  certain  improvement  or  certain  improvements  in  the 
manufacture  of  metallic  tubes. — [Sealed24thMarch,1851.] 

This  invention  consists,  firstly,  in  forming  skelps  or  sheets 
of  metal  into  a  tube-like  form,  and  bevilling  the  edges  of  the 
same  by  rolling  in  a  peculiar  manner ;  and,  secondly,  in  sol- 
dering the  bevilled  edges  of  the  tube  by  means  of  a  furnace, 
wherein  the  flame  and  products  of  combustion  are  conducted 
over  those  parts  only  of  the  tube  which  are  to  be  soldered 
together. 

The  apparatus  employed  by  the  patentee  for  rolling  the 
tubes  is  represented,  in  elevation,  at  fig.  1,  in  Plate  II.  The 
sheet  of  metal  is  first  bent  into  a  U-form,  transversely ;  and 
then  it  is  passed  through  the  opening  formed  by  the  grooves 
a,  by  of  the  rolls, — ^being,  at  the  same  time,  supported  inter- 
nally by  a  mandril.  It  will  be  perceived  that,  instead  of  the 
groove  a,  being  of  a  semicircular  shape,  like  the  groove  6, 
one-half  of  its  width  forms  a  portion  of  a  larger  circle  than 
the  other  half;  and,  from  this  peculiarity  of  shape,  the  sheet 
of  metal  will  be  rolled  into  the  form  of  a  tube,  with  one  edge 
overlapping  the  other,  in  the  manner  shewn  by  the  transverse 
section,  fig.  2.  The  partly-finished  tube  is  now  subjected  to 
the  action  of  the  grooves  c,  d,  of  the  rolls  (being  supported 
internally,  as  before,  by  a  mandril) ;  by  which  it  will  be  rolled 
into  a  perfectly  cylindrical  form,  both  externally  and  inter- 
nally ;  and  the  edges,  by  the  pressure  exerted,  wul  be  caused 
to  assume  the  bevilled  shape  shewn  in  the  transverse  section, 
fig.  8.  Or,  instead  of  rolling  the  partly-finished  tube,  the  like 
effect  may  be  obtained  by  drawing  it  through  the  dies  of  a 
draw-bench. 

The  bevilled  edges  of  the  tubes,  produced  as  above  de- 
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scribed,  are  soldered  together  by  means  of  the  furnace  exhi- 
bited, in  longitudinal  section,  at  fig.  4,  which  is  so  constructed 
that  the  flame  will  act  upon  those  parts  only  that  are  required 
to  be  soldered,  and  the  remainder  of  the  tube  will  not  be  sub- 
jected to  a  high  degree  of  heat,  a,  is  the  fire-place,  supplied 
with  fuel  through  the  funnel-shaped  passage  b;  c,  is  the  fire- 
bridge, having  a  chamber  J,  behind  it ;  and  e,  is  a  passage 
that  conducts  the  products  of  combustion  from  the  furnace 
into  the  chimney/.  In  each  side  of  the  furnace,  within  the 
chamber  d,  there  is  a  hole  g,  for  the  introduction  and  with- 
drawal of  the  tube  to  be  soldered;  the  tube  is  introduced 
with  its  bevilled  edges  upwards,  and  the  solder  laid  thereon ; 
and  then  the  flame  and  heated  air,  in  their  course  from  the 
fire-bridge  to  the  passage  e,  act  upon  the  bevilled  edges  and 
bring  them  to  the  proper  soldering  heat,  without  heating  the 
remainder  of  the  tube  to  the  like  extent.  When  the  solder 
is  to  be  applied  inside  the  tube  instead  of  outside,  the  tube  is' 
introduced  through  openings  at  a  higher  part  of  the  furnace 
(as  indicated  by  the  dotted  circle  A,),  with  the  bevilled  edges 
downwards,  so  that  the  flame  and  heated  air  may  act  thereon. 
If  it  is  desired  to  solder  several  tubes  at  the  same  time,  the 
holes  should  be  made  of  the  form  indicated  by  the  dotted 
lines  at  g. 

The  patentee  claims.  Firstly, — ^the  forming  skelps  or  sheets 
of  metal  into  a  tube-like  form,  and  bevilling  the  edges  of  the 
same  by  rolling,  as  above  described.  Secondly, — the  con- 
struction of  a  irimace,  as  above  described, — whereby  the 
flame  and  heated  air  are  conducted  over  the  part  of  the  tube 
to  be  soldered. — [Inr oiled  September,  1851.] 


To  Edwin  Uoh^,  of  Manchester ,  in  the  county  of  Lancaster, 
engineer,  for  certain  improvements  in  boilers  for  gene^ 
rating  steam. — [Sealed  3rd  May,  1851.] 

These  improvements  in  the  construction  of  boilers  consist  in 
combining  the  fire  or  smoke-flues  thereof  with  a  "multi- 
tubular" portion  of  boiler,  by  means  of  an  intermediate  cham- 
ber, in  which  the  unconsumed  gaseous  products  from  the 
fires  are  consumed :  whereby  a  saving  in  fuel  is  efiected,  and 
the  escape  of  smoke,  in  a  great  measure,  prevented. 

In  Plate  I.,  fig.  1,  is  a  longitudinal  section  of  a  boiler, 
constructed  according  to  this  invention;  and  fig.  2,  is  a 
transverse  section  thereof,  a,  is  the  external  casing  of  the 
boiler,  which  is  of  a  cylindrical  form.     At  the  front  end  of 
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the  boiler  there  are  two  cylindrical  flaes  b,  b,  each  containing 
a  fire-grate  c^  and  fitted  at  the  foremost  end  with  a  fire-door  d. 
At  the  back  end,  the  flues  terminate  in  a  chamber  e,  termed 
the  combustion  chamber,  from  which  numerous  tubes^  f^f^ 
extend  through  the  hind  part  of  the  boiler  to  the  smoke-box 
g.  The  chamber  e,  is  strengthened  and  supported,  at  the 
bottom,  by  the  stays  A,  A,  and,  at  the  top,  bv  the  stays  t,  i, 
and  the  stay-rods  j^j.  Longitudinal  tie-rods  A:,  A,  extend 
from  one  end  of  the  boiler  to  the  other,  for  the  purpose  of 
strengthening  the  same.  In  the  bottom  of  the  smoke-box 
there  is  a  passage  /,  which  leads  to  the  chimney,  and  is  fur- 
nished with  a  damper  or  valve  m,  to  regulate  the  draft.  A 
small  crank-arm,  on  the  axis  of  this  valve,  is  connected  by  a 
rod  n,  with  a  small  lever  at  the  fore  end  of  the  boiler ;  and 
thus  the  fire-man  is  enabled  to  open  or  close  the  valve  with- 
out leaving  his  place  before  the  fire-doors.  The  lever  is 
retained  in  any  desired  position  by  a  small  trigger  or  catch 
upon  it,  entering  into  one  of  the  notches  in  the  upper  part  of 
a  fixed  quadrant-piece  o,  which  carries  the  axis  of  the  lever. 
The  coals  are  supplied  to  each  fire-place  alternately,  and  at 
such  times  that  the  charge  of  fuel  in  one  fire-place  will  be  in 
an  incandescent  state  when  the  other  is  being  supplied  with 
coals;  and  the  unconsumed  gaseous  products  from  the  latter, 
on  entering  the  chamber  e,  will  meet  with  the  flame  and 
heated  products  from  the  other  fire-place,  and  thereby  be 
consumed. 

The  patentee  also  shews  two  modifications  of  the  above, 
constructed  with  only  one  fire-place,  which  is  furnished  with 
two  fire-doors;  and  the  coals  are  introduced  through  each 
door  alternately ; — the  firing  being  so  regulated  that  one  side 
of  the  fire  shall  be  in  an  incandescent  state  when  the  other  is 
being  suppUed  with  fuel.  Two  fines,  separated  by  a  water- 
space,  lead  from  the  fire-place,  and  enter  the  combustion- 
chamber,  in  like  manner  to  the  ends  of  the  fiues  A,  d,  before 
referred  to.  Through  one  flue  the  flame  and  heated  pro- 
ducts pass  from  the  incandescent  portion  of  the  fire ;  and 
through  the  other  flue  the  unconsumed  gaseous  products  pro- 
ceed from  the  part  of  the  fire  which  has  been  newly  supplied 
with  fuel. 

The  patentee  does  not  confine  himself  to  the  above  details. 
He  claims,  as  his  invention,  combining  fire  or  smoke-flues 
with  a  multitubular  portion  of  boiler,  having  a  chamber  be- 
tween them, — whether  such  parts  are  made  altogether  in  one 
boiler,  or  any  of  the  parts  is  made  separately,  and  subse- 
quently united  to  the  other  parts,  so  as  to  act  with  them  in 
the  manner  above  described. — [InroUed  November,  1851.] 


[     27     ] 

To  Robert  Oxland  and  John  Oxland,  both  of  Plymouth, 
chemists,  for  improvements  in  the  manufacture  and  refin- 
ing of  sugar, — [Sealed  15th  May,  1851.] 

This  invention  consists  in  the  use  of  phosphoric  acid  in  a 
combined  state  for  defecating  saccharine  liquids,  or  solutions 
of  sugar,  and  removing  the  color  of  the  same. 

On  the  26th  of  Apnl,  1849,  the  present  patentees  obtained 
a  patent  for  defecating  and  removing  the  color  from  solutions 
of  sugar  by  the  employment  of  acetate  of  alumina.  In  the 
specification  of  such  patent,  lime  was  directed  to  be  used  for 
effecting  the  separation  of  the  alumina ;  but  it  has  been  found 
that,  even  when  great  care  is  observed,  some  alumina  is  liable 
to  be  left  in  solution.  When  acetate  of  alumina  and  lime 
have  been  used,  the  patentees  effect  the  removal  of  the  re- 
maining alumina  by  the  use  of  superphosphate  of  alumina  or 
superphosphate  of  lime,  by  simply  adding  a  small  quantity 
of  either  of  these  substances  to  the  syrup  siter  the  completion 
of  the  process  with  acetate  of  alumina,  as  described  in  the 
former  specification ;  then  boiling  for  two  or  three  minutes, — 
carefully  neutralizing  the  excess  of  acid  by  the  addition  of 
aluminate  of  lime,  saccharate  of  lime,  lime  water,  or  milk 
of  lime ;  and,  when  it  has  been  ascertained  that  alumina  is 
completely  separated,  completing  the  process  in  the  manner 
described  in  the  former  specification. 

In  place  of  using  acetate  of  alumina,  either  alone  or  com- 
bined with  phosphoric  acid,  as  above  explained,  phosphates 
may  be  employed  directly ;  and  they  are  capable  of  producing 
similar  effects  to  those  resulting  from  the  use  of  acetate  of 
alumina,  with  the  advantage  that  the  whole  of  the  agent  em- 
ployed is  separated  from  the  saccharine  matters.  In  treating 
a  saccharine  liquid,  or  solution  of  sugar  (say,  for  example,  an 
ordinary  sample  of  Mauritius  sugar),  the  patentees  dissolve  it 
by  blowing-up  with  steam,  in  the  usual  way,  but  avoiding  the 
use  of  blood,  and  adding  a  soluble  phosphate  to  the  water 
employed :  if  crystalliied  phosphate  of  soda  be  used,  it  should 
be  in  the  proportion  of  one  pound  and  a  half  thareof  for  each 
ton  of  sugar.  The  saccharine  liquid  is  brought  to  the  boiUng 
point, — any  acidity  being  neutralized  with  aluminate  of  lime, 
saccharate  of  lime,  lime  water,  or  milk  of  lime ;  and  then  the 
syrup  thus  obtained  (which  will  be  of  the  specific  gravity  of 
from  2^""  to  30^  Baum^)  is  passed  through  the  ordinary  bag 
filters.  The  sugar  is,  by  this  means,  thoroughly  defecated, — 
the  feculent  matters  being  left  in  the  bags,  from  which  the 
last  trace  of  sugar  may  be  removed  by  passing  clean  water 
through  them.     The  weak  solutions,  obtained  in  this  way. 
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may  be  used  for  blowing-up  fresh  quantities  of  raw  sugar. 
As  part  of  the  color  is  removed  from  the  syrup  by  the  above- 
described  operation^  it  may  be  considered  sufficient  treatment 
previous  to  boiling  in  the  vacuum-pan,  or  otherwise,  for  crys- 
tallization ;  but  a  further  amount  of  color  may  be  removed  by 
the  use  of  from  5  to  8  per  cent.,  or  more,  of  hydrate  of  alu- 
mina (which  has  been  dried  at  a  temperature  of  212°  Fahr.), 
diffused  through  the  water  used  in  blowing-up  the  sugar ; 
and,  by  this  means,  the  use  of  animal  charcoal  will  be  rendered 
unnecessary.  The  residuary  alumina  left  in  the  filter  bags, 
after  the  whole  of  the  saccharine  matter  has  been  washed  out, 
may  be  dried,  and  the  organic  matter  removed  by  ignition ; 
and,  after  further  washing,  to  remove  any  residuary  soluble 
saline  substance,  it  may  be  employed  for  manufacturing  hy- 
drate or  superphosphate  of  alumina ;  or,  after  the  first-men- 
tioned washing,  previous  to  ignition,  it  may  be  used  over 
again,  with  the  addition  of  a  further  quantity  of  hydrate  of 
alumina. 

When  superphosphate  of  alumina  is  used,  it  is  mixed,  in 
solution,  with  the  water  used  in  blowing-up  the  raw  sugar,  in 
the  proportion  of  six  pounds  of  alumina,  dissolved  in  phos- 
phoric acid,  for  each  ton  of  sugar ;  and  while  the  syrup  (at 
from  25°  to  30°  Baume)  is  being  brought  to  the  boiling  point, 
any  acidity  is  neutralized  by  the  addition  of  aluminate  of 
lime,  saccharate  of  lime,  lime  water,  or  milk  of  lime.  The 
syrup  is  then  passed  through  bag  filters,  and  the  clear  syrup 
conducted  into  the  receiver  that  supplies  the  vacuum  or  other 
boiling  pan.  The  subsequent  operations  are  the  same  as  in 
the  old  plan  of  working.  The  matters  left  in  the  filter  bags 
are  treated  as  above  described  to  remove  any  remaining  sac- 
charine matter. 

The  patentees  prepare  the  superphosphate  of  alumina  by 
dissolving  alumina  m  phosphoric  acid,  in  the  following 
manner : — ^They  bum  bones  white,  grind  them  to  fine  powder, 
and  digest  the  product  in  sufficient  muriatic  acid  for  the  solu- 
tion of  the  carbonate  of  lime  only ;  and  then  they  dry  the 
residue^  after  carefully  washing  it,  to  remove  every  trace  of 
soluble  matter.  To  a  given  weight  of  this  residue,  mixed  with 
enough  water  to  make  a  thin  paste  (in  a  shallow  earthenware 
tank  or  vessel),  they  add  a  quantity  of  pure  sulphuric  acid, 
sufficient  to  combine  with  nearly  all  the  lime  present,  e.  e.,  all 
except  2  or  3  per  cent. ; — stirring  the  mixture  well  and  keeping 
it  warm  (say  above  90°  Fahr.),  for  about  twenty-four  hours ; 
and  after  this,  they  lixiviate  the  mass  with  water  until  all  the 
soluble  matters  are  separated  from  the  sulphate  of  lime.  The 
strong  liquors,  obtained  in  this  way,  may  be  used  for  combi- 
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ning  with  alnihina^  and  the  weak  solutions  for  lixiviating  fresh 
quantities  of  phosphoric  acid  in  course  of  manufacture.  When 
alumina  is  digested  in  the  phosphoric  acid^  produced  in  the 
manner  above  described^  phosphate  of  alumina^  insoluble  in 
water,  is  first  formed ;  and  by  dissolving  this  in  a  quantity  of 
phosphoric  acid  sufficient  only  for  that  purpose,  superphos- 
phate of  alumina  is  obtained,  which  should  be  filtered  previous 
to  use. 

Aluminate  of  lime  is  prepared  bv  dissolving  alumina  in 
caustic  potash  or  soda,  and  then,  by  tne  addition  of  lime  water 
or  milk  of  lime,  precipitating  aluminate  of  lime,  which  is  to  be 
carefully  washed.  When  required  for  use,  the  patentees  diffuse 
the  aluminate  of  lime  through  water;  and  they  prefer  to  em- 
ploy it  instead  of  saccharate  of  lime,  or  milk  of  hme,  or  lime 
water. 

When  making  sugar  from  the  cane,  they  defecate  the  juice 
with  aluminate  of  lime  in 'the  usual  way, — neutralizing  any 
excess  of  lime  with  superphosphate  of  alumina  or  superphos- 
phate of  lime;  then,  after  filtering  and  concentrating  the  filtered 
liquid  to  from  25°  to  30°  Baum€,  they  treat  the  syrup  with , 
phosphate  of  soda,  in  the  same  manner  as  described  with 
respect  to  raw  sugars ;  and,  after  a  second  filtration,  they  boil 
in  the  usual  way. 

In  the  manufacture  and  refining  of  beet-root  sugar,  they 
proceed  as  above  described  for  cane  sugar,  only  using  a  larger 
quantity  of  aluminate  of  lime  or  of  milk  of  lime  in  the  first 
defecation. 

The  patentees  state  that  they  do  not  confine  themselves  to 
the  details  above  given,  nor  to  the  phosphates  mentioned,  as 
others  may  be  substituted ;  but  what  they  claim  is,  the  em- 
ployment of  phosphoric  acid  in  a  combined  state,  as  above 
described. — [InroUed  November,  1851.] 


Acientiftc  SotCcrst^ 


ON  BREWING  AND  DISTILLING,  WITH  AN  ACCOUNT 
OF  THE  MANUFACTURE  OF  MALT. 

As  malt  is  the  essential  element  of  brewing  and  distilling,  in 
the  commercial  sense  of  these  words,  it  becomes  necessary, 
before  entering  on  such  subjects,  to  investigate  the  process  of 
malting  itself,  ere  we  can  hope  to  elucidate,  in  a  satisfactory 
manner,  the  complex  changes  which  go  on  in  those  natural 
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laboratories — ^the  mash-tun  and  fermenting-vat.  This,  how- 
ever, anfortanatelv  compels  us  to  diverge  still  farther  from 
the  immediate  subject  in  hand ;  for  any  attempt  to  describe 
the  operations  of  the  maltster  without  a  previous  exposition  of 
the  Excise  Duty  on  malt,  would  be  about  as  intelligible  as  a 
scientific  myth.  This  is  not  the  first  time  that  we  have  had 
occasion  to  comment  upon  the  vast  injury  inflicted  by  the 
fiscal  regulations  of  this  country  upon  the  development  of 
industry;  not  do  we  altogether  despair  of  so  opening  the 
eyes  of  the  public  to  this  enormous  evil,  that  the  unanimous 
voice  of  the  entire  nation  shall  demand  and  obtain  freedom  of 
action  for  the  genius  of  our  manufacturers,  and  the  emanci- 
pation of  industry  from  the  gaUing  fetters  of  ignorance  and 
cupidity,  of  which  the  common  exciseman,  by  reason  of  his 
mental  and  educational  imperfections,  is  too  commonly  the 
personification*. 

The  regulations  as  to  the  manufacture  of  malt  are  embodied 
in  the  Acts  7  &  8  Geo.  IV.,  c.  52,  and  11  Geo.  IV.,  c.  17. 
The  former  Act  is  an  admirable  specimen  of  legislative  folly 
and  injustice ;  the  latter  was  intended  to  ameliorate  the  ty- 
rannous provisions  of  its  predecessor,  and  does,  in  a  degree, 
efiect  that  object.  The  first  contains  no  less  than  83  clauses; 
and  the  regulations  in  it,  though  frequently  repugnant  to  the 
simplest  principles  of  common  sense  and  equity,  are,  never- 
theless, enforced  by  106  penalties,  amounting,  m  the  aggre- 
gate, to  the  incredible  sum  of  £13,600.  How  much  of  this 
is  negatived  by  the  subsequent  Act  it  is  not  very  easy  to  de- 
termine, though,  as  far  as  it  goes,  the  effect  of  No.  2  is  to 

*  A  remarkable  fact  confirmatory  of  the  correctness  of  our  views,  as  to 
the  necessity  for  unfettering  the  inventiye  genius  of  the  country,  has  lately 
come  to  our  knowledge ;  and  we  have  no  less  satisfaction  than  honest  pride 
in  stating  that  the  BoBurd  of  Excise  itself  is  now  becoming  a  powerful  wit- 
ness in  our  £&vor.  It  wQl  be  remembered  that,  in  our  comments  upon  the 
ingenious  process  of  Mr.  John  R.  St.  John,  for  the  fabrication  of  soap,  we 
hiM  occasion  to  regpret  that  the  process  in  question  came  within  the  restric- 
tive clauses  of  the  Act,  regulating  the  apparatus  used  in  making  soap. 
As,  however,  Mr.  St.  John  nad  been  awarded  an  Exhibition  medal  for  this 
very  soap,  the  Board  of  Excise  found  itself  in  a  dilemma ;  for,  either  the 
conclusions  of  the  Exhibition  jury  must  be  impugned,  or  the  provisions 
of  an  antiquated  Act  of  Parliament  suspended.  The  latter  alternative  has, 
we  hear,  been  most  honorably  chosen,  and  Mr.  St.  John  has  permissian 
from  the  Board  of  Excise  to  manufacture  soap  according  to  his  patent, 
though  diametrically  opposed  to  the  great  Soap  Act  of  Queen  Anne.  Thus 
then  the  fact  stands  adimitted  by  the  Board  of  Excise,  that  the  Act  is  a 
hindrance  to  the  manufisMiture  of  soap,  as  we  have  all  along  asserted;  for 
otherwise  Mr.  St.  John  would  have  required  no  permission  to  manufacture 
his  improved  soap.  The  discretionary  power  so  properly  exercised  by  the 
Board  m  this  case  constitutes  an  irresistible  argument  for  the  extension  of 
so  wise  a  principle,  and  hence  we  hope  it  will  speedily  be  followed,  as  in 
justice  it  ought)  by  the  abolition  of  that  monster  absurdity,  **  the  Excise 
pump," 
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stultify  the  regulations  of  No.  1.    Woe  to  that  man,  however, 
who  begins  the  manufacture  of  malt  without  having  duly 
studied  these  incompatible  acts  of  legislative  wisdom.    Having 
been  privately  favored  with  a  perusal  of  the  genuine  and  or- 
thodox "  instructions  for  officers  who  survey  maltsters/'  we 
are  able  to  afford  a  clear  insight  into  the  actual  practice  of 
the  excise ;  for  our  copy  is  duly  emblazoned  with  the  arms  of 
England,  and  marked  ^'  by  authority ;'' — being,  moreover,  of 
so  late  a  date  as  1842,  it  offers  unexceptionable  evidence. 
First,  however,  let  us  review,  in  a  few  words,  what  may  be 
called  the  natural  process  of  malting.     When  healthy  seeds, 
belonging  to  the  orders  of  plants  called  by  botanists  graminacese 
and  leguminosse, — that  is  to  say,  when  wheat,  oats,  barley, 
beans,  peas,  &c.,  are  steeped  in  water  for  some  time,  and  ex- 
posed afterwards  in  a  warm  situation,  the  process  of  germina- 
tion commences  exactly  as  if  they  had  been  buried  in  the 
earth  by  the  operations  of  the  husbandman.    The  grains  first 
swell,  then  evolve  heat  and  throw  out  small  radicles  or  roots ; 
at  which  time,  the  future  blade  may  be  seen  shooting  from, 
the  same  end  of  the  grain  as  the  roots,  but,  unlike  them, 
passing  beneath  the  skin  or  husk,  and  in  an  opposite  direc* 
tion.    This*  is  technically  called  the  acrospire ;  and,  so  soon 
as  it  has  advanced  to  about  three-fourths  of  the  whole  length 
of  the  grain,  the  vegetative  process  is  suddenly  put  a  stop  to 
by  the  action  of  heat.     The  necessary  apparatus  for  the  pro- 
duction of  malt  is,  therefore,  extremely  simple, — ^that  is  to- 
say,  a  pond  or  trough  for  steeping  the  grain ;  a  locality  in 
which  it  might  be  su^ered  to  heat  and  vegetate ;  and,  lastly, 
a  stove  or  kiln,  in  which  the  newly-formed  malt  might  be 
dried.  Specific  size,  or  form,  or  other  arrangement,  there  needs 
none ;  and  such  is  actually  the  condition  of  the  malt  manu- 
£Eu;ture  in  most  countries  at  this  day.    With  us,  however,  a 
very  different  system  prevails ; — ^the  cistern,  or  steeping  vessel, 
must  be  of  a  determinate  form  and  construction;  it  must 
have  been  approved  of  by  a  supervising  officer;  its  cubical 
contents  must  have  been  very  accurately  ascertained  by  actual 
admeasurement;  and  it  shall  be  placed  in  such  a  situation 
that  the  officer  gauging  it  may  have  sufficient  light,  and  a 
dear  open  space  of  48  inches,  at  the  least,  above  every  part 
of  auch  cistern,  for  the  purpose  of  facilitating  the  process  of 
gauging;  and,  lastly,  if  such  light  be  an  impossibility,  from 
local  obstacles,  the  maltster  must  enter  into  an  engagement 
to  keep,  at  his  own  expense,  lamps  or  candles  burning,  for 
the  convenience  of  the  officer.    From  what  we  have  said  above, 
as  well  as  from  the  notoriously  uncertain  character  of  grain, 


J 


32  Scientific  Notices, 

it  might  naturally  be  inferred,  that  the  process  of  steeping 
would  be  left  entirely  to  the  judgment  of  the  maltster,  who 
would  determine  flecording  to  his  experience,  and  the  nature 
of  the  resulting  phenomena,  when  the  grain  had  been  steeped 
long  enough  in  the  water,  and  when  it  had  not.     The  law, 
however,  allows  him  no  such  privilege ;  whether  the  grain  be 
old  and  dry,  or  new  and  moist,  it  is  all  one, — "  malsters  are 
required  to  keep  their  corn  or  grain  covered  with  water  for 
the  full  space  of  40  hours,  under  the  penalty  of  £100/'    Nor 
will  any  change  occurring  in  the  appearance  of  the  grain,  and 
seeming  to  require  its  immediate  removal,  justify  or  excuse 
the  maltster  in  so  doing,  unless  indeed  he  shall  have  antici- 
pated the  occurrence,  by  giving  notice  of  his  intention  to  do 
so  in  his  original  notice  **  to  wet'' — which  must  date  twenty- 
four  hours  previously  to  commencing  that  operation, — and 
given  the  day,  and  hour  of  the  day,  for  beginning  the  steep, — 
all  under  the  usual  penalty  of  JEIOO.    Nor  may  he  ^'  begin  to 
wet  at  any  other  time  than  between  the  hours  of  eight  in  the 
morning  and  two  in  the  afternoon,"  under  a  penalty  of  £100; 
nor  may  he  take  com  or  grain  from  any  cistern  at  any  other 
time  than  between  the  hours  of  seven  in  the  morning  and 
four  in  the  afternoon.     To  empty  com  or  grain  out  of  any 
cistern  until  the  expiration  of  96  hours  from  the  time  of  the 
last  preceding  emptying  of  any  cistern  in  the  establishment, 
involves  a  penalty  of  £200 ;  and  the  same  infliction  occurs 
^' if  the  com  or  grain  be  not  emptied  out  of  all  such  cisterns 
at  one  and  the  same  time,  or  within  three  hours  after  the 
clearing  of  the  first  cistern  was  commenced." 

''  Maltsters  are  not  to  mix,  either  on  the  floor  or  kiln,  any 
com  or  grain  of  one  wetting  with  com  or  grain  of  another 
wetting,  under  a  penalty  of  £100."  What  is  termed  the 
couch — a  place  in  which  the  grain,  after  being  steeped,  is 
laid  together  for  the  purpose  of  germination — is  a  supplemen- 
tary apparatus  of  excise  ingenuity,  and  no  way  necessary  to 
the  success  of  the  malting  process.  Here  the  grain,  after 
having  been  gauged  in  the  steep,  is  again  to  be  gauged 
with  great  care ;  and  least  the  maltster  should  tread  or  com- 
press the  couch,  so  as  to  diminish  its  bulk,  a  penalty  of  £100 
is  imposed — ^though  it  is  obvious  that  a  power  of  loosening 
or  compressing  this  couch,  according  to  its  temperature, 
would  greatly  improve  the  formation  of  malt.  However,  "  all 
corn  or  grain  emptied  into  the  couch-frame  is  to  be  laid  flat 
and  level  by  the  maltster,  and  so  kept  for  twenty-four  hours 
at  the  least;"  and,  similarly,  the  floors  are  all  to  be  placed 
level,  on  pain  of  £100  fine ; — so  that  any  experimental  essay  at 
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improvement  is  very  likely  to  end  in  the  Court  of  Exchequer. 
Again,  it  frequently  happens,  or  rather,  we  should  say,  it 
generally  happens,  that  too  little  water  is  absorbed  by  the 
grain  during  the  operation  of  steeping ;  the  consequence  of 
which  is,  that  after  being  removed  from  the  couch  to  the 
floor,  the  grain  desiccates,  and,  ceasing  to  germinate,  speedily 
evolves  a  sickly  odour,  and  becomes  mouldy — ^the  incipient 
radicles,  at  the  same  time,  drying  and  shrinking  up  for  want 
of  moisture :  in  fact,  the  grain  withers  and  perishes  from  the 
effect  of  drought.     This  condition  is  very  frequent  about  the 
third  or  fourth  day  from  the  couch,  and  is  easily  and  effec- 
tually put  a  stop  to  by  the  application  of  a  little  water.     But 
now  comes  a  rather  awkward  dilemma  for  the  maltster :  if  the 
grain  continue  on  the  floor  without  being  sprinkled,  it  is 
greatly  damaged,  or  altogether  spoilt ;  if  water  be  sprinkled 
upon  it,  to  restore  vitality,  the  law  says,  that  ^^  corn  or  grain» 
making  into  malt,  must  not  be  wetted  or  sprinkled  with  water 
before  the  expiration  of  12  days,  or  288  hours,  after  the  same 
shall  have  been  taken  from  or  out  of  the  cistern,  under  a 
penalty  of  j6200/'     Where,  however,  the  steep  has  lasted 
for  the  full  period  of  50  hours,  and  where,  consequently,  the 
want  of  water  is  less  likely  to  be  felt,  the  maltster  may 
sprinkle  at  the  end  of  six  days,  or  144  hours ;  but  in  no  case 
less  than  this, — though,  as  we  have  stated,  the  great  urgency 
for  the  sprinkling  process  occurs  generally  on  the  third  day ; 
and  it  is  an  undeniable  fact,  that  in  spite  of  the  heavy  risk 
incurred,  maltsters  do  almost  invariably  sprinkle  their  floors 
at  about  this  period,  and  are  thus  driven  to  the  necessity  of 
trusting  in  the  good  faith  and  discretion  of  some  favorite 
workmen,  to  the  infinite  injunr  of  both  parties.     But  the 
vast  discriminating  power  confided  to  excise  officers  in  these 
matters  is  positively  incredible.     **  Whenever  there  shall  be 
reason  to  suspect,  from  the  appearance  of  the  grain  on  the 
floor,  that  it  has  been  illegally  wetted  or  sprinkled,  the  officer 
mast  give  immediate  notice  to  the  maltster,  or  his  servant,  of 
such  suspicion,  and  make  a  memorandum  thereof  upon  the 
specimen  paper,  and  in  the  memorandum  book,  mentioning 
whether  anything,  and  what,  was  stated  by  such  maltster,  or 
any  person  on  his  behalf,^'  &c.     Nay,  the  jaundiced  views  of 
the  officer  are  ordered  to  be  put  on  record,  as  to  an  immense 
number  of  fortuitous  circumstances,  all  of  which,  of  course, 
receive  an  unfavorable  signification :   for  instance,  ^'  how  the 
kiln  was  loaded,  and  whether  fed  by  a  brisk  or  slow  fire  ? — 
whether  the  house  seemed  in  a  state  for  running  a  wetting,  ^ 
or  committing  any  other  and  what  fraud  ? — what  the  trader ' 
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B9LJB,  and  what  character  he  bears  in  his  concerns  with  the 
revenue  V — ^and  so  on^  in  the  most  arbitrary  and  unconsti- 
tutional spirit  imaginable.  Indeed^  lest  any  doubt  should 
exist  concerning  the  opinion  which  the  excise  authorities 
entertain  towards  the  trade  in  general,  the  ofScer  is  specially 
instructed  to  make  sudden  and  unexpected  returns  or  visits, 
at  unusual  periods,  ^  which  we  call  doublkiff  on  them/'  so  as 
to  discover  any  suspicious  indications.  Again,  of  the  three 
separate  gauges  of  malt  which  he  may  take,  whether  in  the 
cistern,  in  the  couch,  or  on  the  floor,  the  officer  must  select 
the  largest  for  charging  duty  upon.  Thus,  if  in  the  cistern 
he  finds  78^  bushels  indicated,  in  the  couch  subsequently 
81  i  indicated,  and  on  the  floor  88^,  then  the  latter  is  pre- 
ferred ;  and  so  with  regard  to  the  highest  wherever  found— 
the  order  being,  that  ^'  when  the  cistern  or  couch  gauge  is 
equal  to  or  exceeds  the  floor  gauge,  then  the  best  cistern  or 
couch  gauge  will  be  the  charge ;  but  if  that  be  less  than  the 
floor  gauge,  then  the  floor  gauge  will  be  the  charge.'^  Any 
accident  or  loss  arising  after  the  cistern  gauge,  is  therefore 
thrown  wholly  on  the  maltster,  who,  far  from  being  able  to 
employ  his  ingenuity  in  the  improvement  of  his  business  pro- 
cesses, finds  himself  more  than  fully  occupied  in  a  perpetual 
effort  to  protect  his  interests  from  the  rapacious  grasp  of 
fiscal  regulations,  conceived  in  the  most  hostile  spirit  to  that 
industry  by  which  alone  they  exist.  The  malice,  carelessness^ 
or  ignorance  of  a  common  workman  may,  at  any  moment, 
subject  the  most  honest  maltster  in  this  kingdom,  not  merely 
to  charges  of  dishonesty,  but  even  to  penal  inflictions;  which 
have  ceased  to  carry  moral  degradation  with  them,  only  be- 
cause of  the  popular  belief  of  their  gross  injustice.  It  would 
be  impossible,  nor  is  it  requisite,  to  follow  out  or  recapitulate 
the  innumerable  annoyances  to  which  the  manufacturer  of 
malt  is  subjected  at  present:  we  have  thus  briefly  noted 
down  a  few,  in  order  that  the  admirers  of  Bavarian  and  other 
foreign  beers  may  take  into  account  the  very  different  state 
of  the  malt  manufacture  in  this  country,  as  compared  with 
that  brought  about  by  an  unrestricted  liberty  to  use  or  apply 
any  means  which  the  nature  of  the  grain,  the  condition  of 
the  atmosphere,  or  other  accidental  circumstances,  may  re- 
quire during  the  process  of  germination. 

Before  quitting  this  subject,  there  are,  however,  two  con- 
siderations that  require  notice.  The  first  of  these  is  the  pe- 
culiarly unwise  regulation  of  allowing  no  drawback  of  the 
malt  duty  upon  exported  ale  or  beer  unless  the  same  shall 
leave  been  brewed  from  wort  of  a  specific  gravity  of  not  1 
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than  I '054.  Now^  in  most  of  oar  colonies^  and  in  all  warm 
dimates,  beer,  to  be  agreeable  and  refreshiDg,  should  be 
weaker  than  this  minimum  gravity.  In  fact,  a  specific  gravity 
of  1'047  forms  by  far  the  best  beverage  for  exportation  to  a 
tropical  country,  as  it  is  not  only  less  heady  in  its  effects,  but 
ferments  more  kindly  and  completely  than  in  a  heavier  wort, 
and  when  well  hopped,  is  not  liable  to  secondary  fermenta- 
tion. Nevertheless,  beer  of  this  kind,  brewed  in  this  country, 
and  exported,  suffers  under  the  expense  of  the  malt  duty,  and 
has  to  compete  in  the  markets  of  our  own  colonies,  as  well  as 
in  the  neutral  markets  of  other  countries,  with  ales  brewed 
by  American  brewers,  who  pay  no  duty.  The  result,  of 
course,  is,  that  the  supply  of  these  weak  beers  has  passed 
entirely  out  of  the  hands  of  English  brewers.  There  is, 
however,  good  reason  for  believing  that  this  impolitic  regula- 
tion will  be  altered  during  the  next  parliamentary  session. 

The  employment  of  malt  in  the  rearing  of  cattle  is  the 
other  consideration  to  which  we  alluded.  This  has  been 
hitherto  totally  prevented  by  the  excessive  duty ;  for,  though 
some  very  absurd  experiments  have  been  made  with  a  view 
to  decide  the  respective  merits  of  malt  and  barley  as  nutritive 
agents,  yet  the  only  question  which  physiology  points  out  as 
interesting  and  beneficial,  remains  without  even  the  semblance 
of  a  trial.  Malt,  in  a  dry  state,  differs  little  or  nothing  from 
jarley,  except  in  the  possession  of  an  extremely  minute  quan- 
tity of  a  substance  called  diastase;  but  as  diastase  cannot  exert 
its  peculiar  powers,  excepting  under  the  influence  of  water, 
and  a  somewhat  high  temperature,  the  only  conclusion  to  be 
drawn  from  the  experiments  made  in  feeding  cattle  on  malt  is, 
that  the  experimentalists  were  profoundly  ignorant  respecting 
the  most  important  elements  involved  in  the  investigation. 
If,  therefore,  such  experiments  have  proved  that  malt  is  no 
better  than  its  equivalent  in  barley  for  the  fattening  of  cattle, 
we  can  only  say,  that  this  fully  equals  our  expectation ;  for 
there  can  be  no  doubt  that  the  heat  evolved  during  the  malt- 
ing process  has  robbed  the  grain  of  a  portion  of  carbon,  which 
is,  consequently,  lost  to  the  feeder  of  cattle.  Malt  cannot 
equal  its  equivalent  of  barley  in  nutritious  power,  unless  we 
take  advantage  of  the  diastase  it  contains  to  render  soluble, 
and  therefore  more  easy  of  assimilation,  not  only  its  own 
starch,  but  also  the  farinaceous  ingredients  of  other  kinds  of 
food.  When  ground  malt,  or  a  portion  of  diastase  and  water, 
are  digested  with  starch,  or  anything  containing  it,  at  a  tem- 
perature of  170^  Fahr.,  the  starch  rapidly  dissolves,  and  gra- 
dually passes,  first,  into  gum  or  dextrme,  and  then  into  sugar. 
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Thus>  for  example,  if  potatoes  be  mixed  with  a  tenth  of  their 
weight  of  powdered  malt,  and  the  whole  subjected  to  the 
action  of  water,  heated  as  above,  the  resulting  products  will 
be,  gum  and  sugar  in  a  soluble  state,  and,  consequently,  in 
that  condition  best  of  all  suited  to  relieve  or  assist  any  digest- 
ive imperfection  in  the  animal  economy.  Indeed,  the  process 
of  digestion  may  then  be  said  to  have  commenced,  ere  the 
food  had  reached  the  stomach  of  the  animal ;  and  the  effects 
of  diastase,  heat,  and  moisture,  applied  externally,  substitute 
the  action  of  the  gastric  juice  within.  For  young  or  sickly 
animals,  or  those  whom  it  is  desired  to  bring  forward  speedily 
to  perfection,  the  use  of  malt,  applied  thus,  cannot  fail  to  en- 
sure the  most  beneficial  results.  The  nutritive  powers  of  gum 
and  sugar  are  very  well  known  to  physiologists, — ^the  first 
being  largely  used  as  food  by  the  Moors,  Boschismen  of 
Southern  Africa,  and  the  inhabitants  of  Sendar,  in  Dongolia; 
amongst  whom  '^  six  ounces  of  gum  are  found  sufficient  for 
the  daily  support  of  an  adult,''  according  to  Jackson ;  whilst, 
in  respect  to  sugar,  it  is  quite  notorious  that,  though  the 
labor  of  the  negroes,  during  the  sugar  season,  is  excessive, 
they,  nevertheless,  become  extremely  fat  at  that  time,  from 
the  nutritive  quality  of  the  sugar  they  consume.  If,  there- 
fore, it  is  desired  to  ascertain  the  true  value  of  malt,  in  aiding 
the  digestive  powers  of  an  animal,  it  is  clear  that  this  can  be 
done  only  by  taking  advantage  of  the  catalytic  agency  of  the 
diastase  it  contains,  and  which  seems  so  closely  to  resemble 
the  animal  principle  "  pepsiue,''  to  the  influence  of  which  the 
action  of  the  gastric  juice  is  now  almost  universally  ascribed 
by  chemists.  Nor  would  there  be  the  slightest  difficulty  in 
carrying  this  improvement  into  practice,  as  most  large  farmers 
now  prepare  hot  mashes  {or  their  cattle,  though  these  are, 
for  the  most  part,  unwisely  made  from  carrots,  turnips,  and 
such  like  vegetables  as  contain  gum  and  sugar  ready  formed 
by  nature ;  whereas  the  indication  points  to  those  of  a  starch 
kind,  where  the  nutritive  matter  is  insoluble,  and  therefore 
liable  to  pass  away  from  the  animal  unassimilated.  True, 
indeed,  the  malt  duty  offers  an  impediment ;  but  the  admitted 
suffering  of  the  agricultural  interest  is  a  powerful  instrument 
of  honesty  in  a  just  cause,  and  a  drawback  is  no  novelty  to 
the  Exchequer.  There  is,  however,  an  objection  of  a  social 
and  moral  character  to  be  urged  against  the  malt  duty,  which 
appears  to  us  altogether  unanswerable.  From  what  we  have 
-stated  concerning  the  action  of  diastase,  it  must  be  obvious 
that  a  mixture  of  barley  and  malt  would  make  quite  as  good 
•a  wort  as  malt  alone:  that  is  to  say,  one  part  of  malt  and 
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■even  parts  of  barley  masbed  together  would  afford  a  wort 
exactly  reaembling  that  from  eight  parts  of  malt  alone.  Thas^ 
then,  by  taking  advantage  of  his  scientific  knowledge,  the 
brewer  Wght  ^minish  h^  malt  duty  to  one^nghth,  or  eyea 
less;  but  this  the  law  wiU  not  allow^  though^  in  foreign 
countries^  it  may  be  and  is  done^  even  though  the  difference 
in  cost  between  barley  and  malt  is  but  trifling  in  such  places. 
But^  strange  to  say,  that  which  the  legislature  denies  to  the 
brewer,  it  freely  accords  to  the  distiller,  who  may  use  a  mix- 
ture of  malt  and  barley,  in  any  proportion  he  pleases ;  thus 
indicating  that  ardent  spirits  are  less  injurious  to  the  social 
status  of  the  lower  orders  than  beer — a  perfectly  untenable 
line  of  argument,  but  failing  which  necessitates  the  conclusion 
that  little  heed  is  taken  of  the  moral  sanity  of  the  nation,  so 
long  as  the  vices  of  the  people  tend  to  replenish  the  Ex- 
chequer. Having  thus  hastily  thrown  together  a  few  remarks 
calculated  to  explain  the  mode  in  which  the  excise  duty  on 
malt  interferes  with  the  industrial  development  of  Great 
Britain,  we  shall  now  proceed  to  examine  the  operations  of 
the  brewer,  and  illustrate,  in  the  language  of  science,  the 
peculiar  changes  which  occur  from  the  mash-tun  to  the  finished 
product,  as  "  fined^'  for  the  market.  First,  however,  let  us 
notice  the  fact,  that  malt  differs  very  largely  indeed  in  the 
amount  of  its  available  constituents,  which,  by  analysis,  may 
be  shewn  to  range  from  about  62  to  70  of  soluble  extract  per 
cent., — ^the  average  composition  being  as  under : — 

Moisture    6*5 

Insolable  matter 26*7 

Soluble  extract 66*8 

Now  it  is  a  remarkable  illustration  of  the  benumbing  effects 
of  excise  interference,  that,  though  these  great  differences 
exist,  yet  no  process  of  analysis  is  adopted  b^  any  brewer  of 
the  present  day,  other  than  the  uncertain  indication  of  taste, 
and  the  still  more  equivocal  guidance  of  weight  per  bushel, — 
for  it  cannot  be  called  specific  gravity.  Therefore,  although, 
in  some  of  our  large  breweries,  not  less  than,  perhaps,  100,000 
quarters  of  malt  are  used  every  year  (a  single  per-centage 
upon  which  would  equal  the  value  of  1,000  quarters),  yet  no 
attempt  is  made,  by  direct  experiment  before  buying,  to  de- 
termine the  true  worth  of  the  article  submitted  for  sale.  The 
-eonsequence  of  this  system  is  not  difficult  to  be  foreseen ; — ^in 
«  vast  majority  of  cases  a  higher  price  is  given  for  bad  than 
for  good  malt ;  and  the  proper  yield  from  the  mash-tun  being 
entirely  unknown,  there  is  no  possibility  of  determining  whe- 
ther this  operation  has  been  wdl  or  ill-performed.    A  striking 
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example  of  the  errors  induced  by  this  gustatory  mode  of 
valuing  malt  is  now  before  us.  Of  three  samples^  marked 
respectively  Nos.  1,  2,  and  8^  the  second  was  valued  as  8#. 
better  than  the  third;  and  the  first  as  2s. 4td.  better  than  the 
second, — ^the  estimates  being  those  of  an  eminent  London 
brewer.  The  following  table,  however,  which  shews  their  real 
value,  as  found  by  analysis,  demonstrates  the  extreme  incor- 
rectness of  the  above  method : — 

Moistore.        Inaoloble  matter.         Extract. 

No.  1  yielded    6*8     27-6    65-7 

No.  2       „        91     24-9    66- 

No.  3       „        6-7     271     67-2 

So  that  the  sample  reported  to  be  the  worst  is  actually  that 
which  affords  the  largest  amount  of  extract,  though  it  seems 
that  No.  2  is  the  best  malt ;  but,  being  a  twelvemonth  old, 
its  content  of  moisture  is  large.  The  mode  of  estimating  the 
true  value  of  malt  is  very  easy ;  and,  but  for  the  circumstance 
that  brewers  are  afraid  of  the  very  name  of  chemistry,  from 
its  vulgar  association  with  drugs,  there  is  little  doubt  that,  in 
common  with  every  other  variable  article,  its  worth  would  be 
determined  by  the  unerring  rules  of  science.  The  day  must, 
however,  speedily  come,  when  this  coyness  can  no  longer 
prove  compatible  with  the  brewing  interest ;  and,  therefore, 
we  proceed  to  describe  the  method  of  executing  a  chemical 
analysis  of  malt.  Having  ground  a  quantity  of  the  malt  in 
question  to  powder— and,  for  this  purpose,  an  ordinary  coffee- 
mill  answers  perfectly — weigh  out  100  grains  of  the  powder, 
and  expose  it  for  half  an  hour  to  the  heat  of  boiling  water,  in  an 
oven  or  compartment  surrounded  by  that  fluid ;  at  the  end  of 
this  time  weigh  it  again ; — ^the  loss  indicates  the  quantity  of 
moisture  present  in  die  malt.  While  this  operation  is  going 
on,  100  grs.  of  the  same  powder  are  to  be  placed  in  a  cup,  or 
other  vessel,  with  about  six  ounces  of  cold  water,  and  then 
exposed  to  the  heat  of  a  steam-bath,  with  occasional  stirring. 
This  operation  may  continue  also  for  half  an  hour,  when  the 
whole  is  to  be  thrown  upon  a  clean  linen  filter ;  and,  as  soon 
as  the  wort  or  fluid  has  drained  away,  the  residue  must  be 
well  washed  with  boiling  water;  then  dried  and  weighed. 
The  weight  represents  the  amount  of  insoluble  matter ;  and, 
consequently,  if,  from  the  total  weight  100,  we  deduct  that 
of  the  moisture  and  insoluble  matter,  the  remainder  must  re- 
present the  proportion  of  soluble  extract,  or,  in  other  words, 
the  saccharine  value  of  the  malt.  This,  as  we  have  stated, 
may  be  taken  on  an  average  at  66  per  cent.;  and  if  we  assume 
the  quarter  of  malt  at  324  lbs.  weight,  then  the  total  saccha- 
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rine  extract  from  the  quarter  becomes  218*84  lbs.  avoirda* 
pois ;  but  as  this^  in  taking  on  the  form  of  gum  and  sugar, 
chemically  combines  with  the  elements  of  water  to  the  extent 
of  about  eight  per  cent.^  the  total  weight  of  the  extract^  if 
evaporated  to  dryness^  would  reach  very  nearly  231  lbs.;  and 
this  reduced  to  the  basis  of  a  barrel,  or  36  gallons,  becomes, 
in  the  language  of  the  brewer,  87  lbs.  per  barrel, — ^which, 
however,  merely  means,  that  the  wort  from  a  quarter  of  malt, 
if  evaporated  down  to  the  bulk  of  a  barrel,  or  36  gallons, 
would  weigh  87  lbs.  more  than  a  barrel  of  water.  As  a  rule, 
52^  lbs.  of  saccharine  extract  indicate  20  brewers'  pounds, 
or  give  a  barrel  of  wort,  having  a  specific  gravity,  1*0556 
nearly. 

There  are  some  doubts  as  to  the  effect  of  retaining  malt  in 
a  bruised  or  powdered  state  for  any  considerable  period  prior 
to  mashing.  By  a  few  brewers  this  is  deemed  hurtful,  though 
the  majority  seem  to  regard  it  as  indifferent.  We  have  made 
a  few  practical  experiments  on  this  subject,  and  find  that, 
within  a  very  extensive  range,  the  process  of  mashing  is 
rather  improved  than  otherwise  by  exposing  the  malt  to  the 
action  of  the  air,  as,  by  this  means,  it  not  only  attracts 
moisture  from  the  atmosphere,  and  is  thereby  more  easily 
commingled  with  the  water  in  the  mash-tun,  but  a  portion  of 
the  gluten  seems  also  oxidized  by  this  exposure;  and  hence 
a  finer  and  clearer  wort  is  produced.  A  three  months'  expo- 
sure of  bruised  malt  had  not  at  all  injured  either  the  quantity 
or  quality  of  the  extract  in  our  experiments.  It  might  be 
supposed  that  the  simplest  mode  of  determining  the  value  of 
malt  would  be  to  msah  a  portion  with  care,  and  then  ascer- 
tain the  specific  gravity  of  the  solution ;  but,  from  the  cir- 
cumstance previously  stated,  this  cannot  be  done,  as  water 
continues  to  combine  chemically  with  the  extract  until 
nothing  but  sugar  exists,  and  this  would  require  many  hours' 
exposure  to  a  regulated  temperature;  hence,  the  process 
above  given  is  both  the  most  exact  and  the  most  expeditious. 
In  mashing,  much  depends  upon  the  kind  or  strength  of 
wort  desired,  as  well  as  upon  the  circumstance  whether  table 
beers  and  strong  beers  are  brewed  in  the  same  establishment, 
or  merely  strong  beers  alone.  Any  wort  weighing,  in  the 
language  of  the  brewer,  less  than  16  lbs.,  is,  properly  speak- 
ing, a  table  or  small  beer  wort.  The  wort  of  the  common 
porter,  drank  in  this  town,  or  London  beer,  weighs  20  lbs., 
and  the  strongest  bottling  stout  is  about  35.  Some  of  the 
Burton  and  Scotch  ales  run,  however,  as  high  as  88  lbs.  As 
we  proceed,  the  means  will  be  pointed  out  by  which  any  given 
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sample  of  ale  or  beer  may  be  analysedi  so  as  to  determine 
exactly  tbe  weight  of  the  wort  from  which  it  was  brewed.    At 
present,  however,  we  must  turn  our  attention  to  the  wort  as 
existing  in,  and  flowing  from,  the  mash^tun.     In  a  general 
way,  about  10  gallons  of  water  may  be  taken  for  every  bushel 
of  malt  in  the  first  mash ;  and,  after  well  mixing  the  two 
together,  the  whole  should  be  closely  covered  down  for  three 
hours,  ere  any  attempt  is  made  to  oraw  oflf  the  wort.     It  is 
immaterial  whether  the  water  be  added  to  the  malt,  or  the 
malt  to  the  water ;  but  the  temperature  of  this  latter  is  of 
great  importance.    In  mild  or  warm  weather  a  heat  of  175^ 
Fahr.  is  sufficient;  but,  in  winter,  180^  will  be  requisite,  as 
the  malt  then  cools  down  the  average  heat  more  than  in  sum- 
mer.   In  either  case,  the  temperature,  after  mixing,  should 
not  exceed  nor  fall  much  short  of  170^  Fahr.    At  the  expira- 
tion of  three  hours,  this  wort  may  be  withdrawn  into  a  proper 
vessel,  or  underbade,  where  it  must  be  kept  warm.     Its  spe- 
cific gravity  should  be  about  1*092,  or  weigh  33  lbs.  per  barrel 
more  than  water.     So  soon  as  the  first  wort  has  been  with- 
drawn (and  the  quantity  of  which  is  seldom  more  than  fths 
of  the  water  employed),  another  portion  of  water  must  be 
poured  upon  the  malt,  in  the  ratio  of  about  eight  gallons  to 
the  bushel  of  malt  employed,  and  of  a  temperature  somewhat 
higher  than  the  first.    After  standing  two  hours  this  is  drained 
away,  like  the  first,  when  a  quantity  of  boiling  water  is  slowly 
trickled  down  upon  the  grains  from  an  apparatus  termed  a 
''sparger,''  until  the  wort,  which  flows  away,  ceases  to  possess 
any  appreciable  gravity  beyond  that  of  water.    The  worts  are 
then  mixed  togedier,  in  these  cases,  where  table  beer  is  not 
made,  and  the  whole  reduced,  by  boiling,  to  the  desired  gra- 
vity of  the  beer  meant  to  be  brewed.    Where  table  beer,  how- 
ever, is  manufactured,  the  strong  worts  are  kept  apart,  and 
the  weak  ones  alone  are  fermented  for  this  purpose.    In  both 
cases,  the  strong  beers  are  brewed  fi*om  worts  having  a  tech- 
nical weight  of  from  20  to  36  lbs.  per  barrel.     It  has  long 
been  supposed,  that  wort,  as  usually  manufactured,  consisted 
chiefly  of  sugar;  but  this  is  a  great  error,  for  there  is  seldom 
so  much  as  one-third  of  all  the  extract  in  wort  saccharified. 
The  ordinary  proportion  is,  one  part  of  grape-sugar  and  three 
of  dextrine. 

For  the  present,  want  of  space  compels  us  to  lay  aside  the 
pen ; — ^this  subject,  and  the  mode  of  determining  the  relative 
amounts  of  sugar  and  dextrine  in  wort,  will,  however,  be  re- 
sumed in  our  next. 
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AGRICULTURAL  IMPLEMENTS  EXHIBITED  IN  THE 

GREAT  EXHIBITION. 

fGontinuedJratnpaffe  487,  VoL  XXXIX.) 

In  our  last  volume,  under  the  head  of  "  The  Industrial  Exhi- 
bition/' we  reviewed  many  varieties  of  agricultural  implements 
contained  in  the  Crystal  Palace,  including  ploughs  of  all  kinds, 
digging  machines,  clod  crushers,  field  rollers,  harrows,  culti- 
vators and  broad-cast,  sowing,  drilling,  and  dibbling  machines; 
and  as  we  have  reason  to  know  that  our  labors  have  not  been 
altogether  unappreciated  by  the  class  of  readers  to  whom  our 
remarks  were  more  particularly  directed,  we  now  propose  to 
complete  our  review  of  this  important  department  of  the 
Great  Exhibition,  by  the  publication  of  some  supplementary 
papers,  which  will  bring  under  notice  those  kinds  of  imple- 
ments not  yet  treated  of  in  our  Journal. 

^  HORSE-HOSS. 

Horse-hoes  are  implements  designed  to  efiect,  by  horse- 
power, the  loosening  of  the  earth  and  cutting  up  of  weeds 
oetween  the  rows  or  drills  of  growing  crops,  in  lieu  of  per- 
forming such  operations  by  hand.  They  appear  either  as 
simple  implements,  suited  to  work  between  two  adjacent 
rows  of  root  crops,  sown  either  upon  the  ridge  or  flat,  or  as 
machines,  adapted  to  work  between  several  rows  of  grain  or 
root  crops,  simultaneously.  The  former  are  made  with  a 
beam  and  handles,  similar  to  a  plough ;  to  this  beam,  and  to 
side  bars  attached  thereto,  the  hoes  or  tines  are  secured ;  and 
the  fore  end  of  the  beam  is  generally  fitted  with  a  guide- 
wheel  or  wheels,  to  regulate  the  depth  to  which  the  hoes 
shall  penetrate  into  the  soil.  The  other  implements  are  of  a 
more  complicated  character,  and  contain  a  much  larger  num- 
ber of  hoes,  which  are  connected  to  the  frame  in  such  manner 
as  to  admit  of  the  same  being  guided  with  great  precision, 
independently  of  the  movements  of  the  horse,  in  order  to 
prevent  any  injury  to  the  plants  between  which  they  are 
working. 

A  horse-hoe,  of  the  first  class,  for  ridge  work,  was  indaded 
in  the  award  of  a  Council  medal  to  Mr.  Busby.  In  this  im- 
plement a  triangular  share  is  affixed  to  the  beam ;  and  behind 
it  are  two  bent  knives  or  tines  (curving  inwards),  carried  by 
arms  attached  to  the  sides  of  the  beam.  To  the  heel  of  the 
beam  a  small  Norwegian  harrow,  consisting  of  two  sets  of 
rowels,  is  connected,  for  the  purpose  of  clearing  the  soil  from 

VOL.    XL.  F 


42  Scieniifie  Notices. 

the  roots  of  weeds,  and  leaving  them  on  the  surface  to  wither. 
Mr.  Busby  also  exhibited  a  stronger  implement,  of  like  con- 
struction, with  five  tines ;  and  one  with  the  side-arms,  which 
carry  the  tines,  jointed  at  their  fore  ends  to  the  beam,  so  as 
to  admit  of  being  expanded  to  suit  drills  of  different  widths. 

Messrs.  Hill  and  Co.,  of  Dudley,  exhibited  an  expanding 
horse-hoe,  for  turnips,  potatoes,  &c.,  having  a  share  (the  cut- 
ting edge  of  which  is  nearly  semicircular)  attached  to  the 
beam,  two  bent  knives  on  the  side  arms,  and  a  Norwegian 
barrow  at  the  heel  of  the  beam,  similar  to  Mr.  Busby's  hoe. 
In  the  implement  under  notice,  the  knives  can  be  expanded 
to  any  required  width  without  stopping.  For  this  purpose, 
each  arm  is  jointed  at  the  fore  end  to  a  curved  cross-piece  on 
the  beam ;  at  the  centre  it  is  connected  by  a  link-rod  with 
the  fore  end  of  one  of  the  handles;  and  from  the  hind  end 
(which  carries  the  knife)  a  small  bar,  pierced  with  several 
holes,  extends  through  a  slot  in  the  handle,  and  is  fixed 
thereto  by  inserting  a  pin  in  one  of  the  holes.  It  will  there- 
fore be  evident  that,  by  moving  the  iiandles  to  or  from  each 
other,  a  corresponding  movement  will  be  imparted  to  the 
knives. 

Mr.  Comins,  of  South  Molton,  gained  a  prize  medal  for  a 
horse-hoe.  To  the  fore  part  of  the  beam  is  affixed  a  trian- 
gular share;  and  behind  this  share  are  four  double  arms, 
projecting  horizontally  from  the  beam, — each  arm  being  bent 
so  as  to  form  a  slot  along  it  to  receive  the  stem  of  a  tine  or 
hoe,  which  has  a  shoulder  to  fit  against  the  under  side  of  the 
arm,  and  is  screwed  to  receive  a  nut  above  :  this  arrangement 
admits  of  the  stem  being  readily  shifted  along  the  slot,  either 
to  or  from  the  beam.  The  arms  are  placed  one  before  the 
other  on  alternate  sides  of  the  beam ;  the  two  foremost  ones 
ara  the  shortest,  and  carry  two  curved  tines ;  and  the  two 
hindermost  ones  carry  two  bent  hoe-blades,  pointing  inwards. 

A  useful  ridge-hoe,  made  by  Mr.  Bentall,  of  Heybridge, 
upon  the  principle  of  his  broad-share,  scarifier,  and  subsoil 
plough,  is  described  at  p.  287,  Vol.  xxxix. 

Mr.  Harkes,  of  Mere,  near  Knutsford,  Cheshire,  contri- 
buted a  parallel  expanding  horse-hoe,  capable  of  being  set  to 
any  required  width  without  stopping  the  horses.  The  side 
bars  are  jointed  to  the  opposite  ends  of  two  double  parallel 
levers,  which  are  pivotted  at  the  centre  to  the  beam ;  and  the 
right-hand  end  of  the  hind  lever  is  connected  by  a  rod  with 
a  lever  that  turns  upon  a  pin  carried  by  one  of  the  handles : 
which  handles  are  fixed  to  the  heel  of  the  beam.  By  means 
of  the  last-named  lever,  the  parallel  levers  can  be  made  to 
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turn  on  their  pivots  in  either  direction  j  and  according  to  the 
direction  in  which  they  move^  so  will  the  side  bars  be  caused 
to  approach  to  or  recede  from  the  beam.  A  triangular  or 
double-winged  share  is  attached  to  the  beam ;  and  to  each 
side  bar  is  affixed  a  single-wing  share  (with  the  wing  pointing 
inwards)  and,  iust  before  it^  a  straight  inclined  blade  or  coul- 
ter. The  hind  ends  of  the  side  bars  are  furnished  with  small 
wheels^  which,  with  the  wheel  at  the  fore  end  of  the  beam, 
r^ulate  the  depth  that  the  shares  shall  penetrate  into  the 
aoU. 

An  expanding  horse-hoe,  exhibited  by  .  Mr.  Barker^  of 
Dunnington,  is  formed  with  a  parallel-motion  frame  like  the 

E receding  implement ;  but,  instead  of  this  frame  being  moved 
y  a  lever,  the  rod  connected  to  the  hindmost  lever  is  screwed 
at  the  end,  and  works  in  a  nut  affixed  to  a  winch  handle, 
which  is  capable  of  turning  in  a  bracket  on  the  cross-bar  that 
connects  the  handles;  so  that  when  the  handle  is  tumedi 
motion  is  transmitted  through  the  rod  to  the  frame,  and  the 
shares  are  expanded  accordingly. 

Messrs.  Ransomes  and  May  had  an  expanding  horse-hoe, 
the  side  bars  of  which  were  jointed  at  the  fore  end  to  the  beam ; 
and  from  the  hind  end  of  each  bar  a  small  perforated  bar  ex- 
tended to  the  beam,  and  was  secured  thereto  by  the  insertion 
of  a  pin.  The  beam  carried  an  upright  knife  and  a  semi- 
circular share ;  and  to  each  side  bar  three  straight  knives  and 
a  triangular  share  were  affixed. 

A  horse-hoe  mad^  by  Messrs.  Gray  and  Sons,  of  Udding- 
ston^  consists  simply  of  an  iron  beam,  fitted  with  a  pair  of 
handles  at  one  end  and  a  guide-wheel  at  the  other,  and  carry- 
ing three  shares.  The  foremost  share  is  a  double-winged  one. 
The  two  others  are  single-wing  shares,  the  stems  of  which 
have  small  arms,  projecting  horizontally  therefrom  at  right 
angles,  and  passing  through  corresponding  openings  in  the 
beam,  formed  one  before  the  other. 

Messrs.  Wedlake  and  Co.,  exhibited  a  horse-hoe,  of  a  similar 
character  to  the  above.  The  beam  and  handles  are  of  wood ; 
the  foremost  share  is  made  with  a  semicircular  cutting  edge ; 
and  the  two  others  are  fixed,  parallel  to  each  other,  to  a  trans- 
verse iron  bar  at  the  heel  of  the  beam,  and  secured  thereto  by 
screws  and  nuts,  in  such  manner  that  they  may  be  adjusted 
laterally. 

A  horse-hoe  was  exhibited  by  M.  Le  Docte,  of  Henge,  Bel- 
gium. This  implement  consists  of  a  wooden  beam^  with  a 
pair  of  handles  at  the  hind  end,  and  a  wheel  at  each  end.  To 
the  fore  end  of  the  beam  two  side  bars  are  jointed ;  and  they 
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are  adjusted  to  the  required  degree  of  divergence  by  fixing 
them  by  set  screws  to  an  iron  bar^  that  extends  through  the 
beam  and  through  the  side  bars.  The  beam  carries  a  trian- 
gular share^  and  a  curved  tine  behind  it ;  and  to  each  of  the 
side  bars  two  curved  tines  are  attached. 

We  come  now  to  speak  of  the  second  class  of  horse-hoes, 
consisting,  as  before  stated,  of  implements  which  are  of  a 
more  complicated  character  than  those  already  noticed,  and 
are  suitable  for  stirring  the  earth  and  destroying  the  weeds 
between  several  rows  or  driUs  at  the  same  time.  Of  this 
class,  the  machine  exhibited  by  Messrs.  Garrett  and  Son  was 
included  in  the  award  to  them  of  a  Council  medal.  The  frame 
of  this  machine  runs  upon  two  wheels,  and  is  furnished  with  a 
pair  of  shafts  for  the  horse.  The  hoes  consist,  severally,  of 
an  upright  stem,  carrying  at  its  lower  end  a  steel  blade,  which 
stands  at  an  angle  to  the  stem  in  a  horizontal  plane,  and  with 
its  cutting  edge  at  an  acute  angle  or  inclination  to  the  surface 
of  the  land ;  or,  in  place  of  this  blade,  the  stem  carries  one 
which  has  an  edge  of  nearly  a  semicircular  form.  The  blades 
are  attached  to  the  stems  by  screw-bolts  and  nuts,  and  can 
therefore  be  readily  replaced  when  worn.  The  hoes  are  keyed 
to  weighted  levers,  similar  to  the  coulters  of  a  drill ;  which 
levers  are  jointed  at  the  fore  end  to  a  horizontal  bar,  sus- 
pended like  the  lever  bar  of  the  drill  before  described ;  and 
the  hind  ends  of  the  levers  work  between  guards  or  guides  (to 
keep  them  in  position)  carried  by  a  bar  which  is  suspended 
beneath  them  by  two  chains  from  excentric  pulleys.  When 
it  is  desired  to  raise  the  hoes,  the  pulleys  are  caused  to  turn 
and  wind  the  chains  partly  around  them,  by  means  of  a  lever 
affixed  to  the  axle  whereon  the  pulleys  are  mounted.  It  is 
fitted  with  a  ^'  steerage,^'  of  the  kind  before  explained  in  the 
description  of  the  drill,  whereby  the  hoes  may  be  guided  with 
great  exactness  between  the  rows  of  com  or  plants,  so  as  to 
perfectly  destroy  the  weeds  and  loosen  the  earth  between  them, 
without  in  the  slightest  degree  injuring  the  com  or  plants. 
The  wheels  of  the  horse-hoe  should  be  set  the  same  distance 
asunder  as  the  wheels  of  the  drill  used  in  drilling  the  grain  or 
seed,  so  as  to  work  in  the  same  track ;  and,  in  order  that  the 
same  horse-hoe  may  be  used  after  drills  of  different  widths,  the 
axles  of  the  wheels  are  made  to  shift  endwise.  For  this  pur- 
pose, each  wheel  is  mounted  on  a  short  axle  or  pin,  projecting 
from  a  metal  bracket  of  an  angular  form,  thus  -i ;  the  long 
horizontal  part  of  which  extends  through  a  staple  on  the 
under  side  of  the  back  rail  of  the  frame ;  and  it  is  retained  in 
its  place  by  a  bolt,  passed  through  it  and  through  a  long  slot 


AmricuUural  ImplementB.  46 

in  the  rail.  This  bolt,  on  its  tightening  nut  being  loosened^ 
can  be  moved  along  the  slot  in  either  dii^ection;  and  thus  the 
azie-bracket  may  be  shifted  inwards  or  otftwards,  as  required* 
Messrs.  G.  and  Son's  apparatus  for  sowing  clover  and  rye- 
grass broad-cast  (before  described)  is  frequently  applied  to  the 
front  part  of  this  horse-hoe,  and  fitted  with  conductors,  which 
terminate,  at  about  six  inches  from  the  ground,  in  flat  wide 
mouths,  so  as  to  scatter  the  seeds  effectually  between  the 
drills ;  and,  by  the  action  of  the  hoes,  the  surface  is  afterwards 
broken  up  or  pulverized  and  the  seeds  covered. 

In  a  horse-hoe  contributed  by  Messrs.  Crowley  and  Sons, 
of  Newport  Pagnell,  the  stems  of  the  hoes  are  attached  to 
weighted  levers,  which  are  connected,  at  the  foremost  ends^ 
by  a  double  joint,  to  the  horizontal  front  bar  of  the  framing, 
in  such  manner  that  they  can  move  sidewise  as  well  as  up 
and  down.  Each  lever  is  kept  in  its  proper  position  (when 
adjusted)  bv  a  rod,  extending  vertically  through  a  slot  in  it, 
and  secured  by  sockets  and  set  screws,  at  top  and  bottom,  to 
two  horizontal  rods,  which  are  attached  to  the  back  part  of 
the  framing.  The  hoes  are  raised  from  the  earth  by  means 
of  two  chains  and  semicircular  pulleys,  in  like  manner  to  the 
hoes  in  (Barrett's  implement.  The  frame  of  the  machine  runs 
upon  a  pair  of  wheels,  and  is  fitted  with  a  two-wheeled  fore- 
carriage^  which  is  caused  to  turn  around  an  upright  pin 
(carried  by  the  front  bar  of  the  frame)  by  means  of  handles, 
which  extend  to  the  back  of  the  machme. 

The  steerage  horse-hoe,  made  by  Mr.  Smith,  of  Kettering, 
is  a  usefrd  implement,  of  a  less  complex  nature  than  the  fore- 
going, and  therefore  recommends  itself,  on  the  score  of  eco- 
nomy, to  the  notice  of  small  farmers.  The  hoes  are  attached 
to  two  transverse  iron  bars,  set  parallel  to  each  other,  and 
constituting  the  frame  of  the  implement.  To  the  front  bar 
two  light  iron  rods  are  fixed,  having  eyes  at  their  foremost 
ends,  which  serve  to  connect  them  to  two  hooks  on  a  two- 
wheeled  fore-carriage ;  and  the  back  bar  is  furnished  with  a 
pair  of  handles,  whereby  the  attendant  can  guide  the  hoe- 
frame  with  accuracy,  independently  of  the  movements  of  the 
horse  in  the  shafts  of  the  fore-carriage.  The  hoes  are  secured 
to  the  transverse  bars  by  means  of  clips,  that  partly  embrace 
the  bar,  having  a  hole  m  each  end,  for  the  stem  of  the  hoe 
to  pass  through,  and  at  the  back  a  set-screw,  that  presses 
against  the  bar :  these  clips  can  be  shifted  along  the  oar,  in 
order  to  set  the  hoes  at  any  desired  distance  asunder.  The 
wheels  of  the  fore-carriage  can  be  placed  nearer  to,  or  further 
from,  each  other,  as  the  horizontal  bars,  that  carry  the  axle*' 
arms,  slide  in  bearings ;  and,  when  adjusted,  they  are  fixed 
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by  a  screw-clampi  that  embraces  both  ban, — the  bars,  for 
this  purpose,  being  made  of  sueh  length  as  to  extend  across 
some  distance  beyond  the  centre  of  the  fore-carriage.  Mr. 
Smith  also  exhibited  a  horse-hoe  of  like  construction,  bat 
with  only  one  transyerse  hoe-bar, — ^to  which,  consequently, 
both  the  connecting-rods  and  the  handles  were  listened. 

Mr.  Orounsell's  horse-hoe  consists  simply  of  a  wooden 
frame,  mounted  on  two  wheels,  and  fumishea  with  shafts  for 
the  horse,  and,  at  the  back,  with  a  pair  of  handles,  by  which 
the  attendant  guides  it.  To  the  oack  bar  of  the  frame  is 
affixed  a  flat  iron  bar,  with  three  parallel  rows  of  longitudinal 
slots  therein,  through  which  the  upper  ends  of  the  hoe-stems 
pass,  and  are  secured  by  screwing  nuts  on  to  them  aboye  the 
bar. 

HAND-HOES. 

The  term  ''hand-hoes,''  legitimately  includes  all  imple- 
ments for  hoeing  which  are  worked  by  nand ;  but  we  purpose 
only,  under  this  head,  to  notice  a  few  implements  which  some- 
what resemble  horse-hoes  in  construction,  but  are  actuated  by 
manual  labor. 

A  hand-cultiyator  and  drill-hoe,  exhibited  by  Dr.  Newing- 
ton,  is  an  efficient  implement,  adapted  for  stimng  and  hoeing 
land.  It  consists  of  a  long  rod  or  stem,  with  a  cross-handle 
at  the  top,  and  at  the  bottom  a  forked  piece,  to  which  two 
transyerse  bars,  that  carry  the  tines  or  hoes,  are  bolted. 
These  bars  are  of  unequal  lengths, — the  shortest  preceding 
the  other ;  and  in  each  a  longitudinal  slot  is  formed,  to  receiye 
the  stems  of  the  tines,  which  are  made  with  a  shoulder  to  fit 
beneath  the  bar,  and  receiye  a  nut  aboye.  One  tine  is  secured 
to  the  front  bar,  and  two  to  the  hinder  one;  and,  by  being 
fastened  in  the  manner  described,  they  cau  be  moyed  along 
the  bars  to  suit  the  spaces  between  the  drills.  If  the  imple- 
ment is  to  be  used  for  stirring  or  cultivating  the  land,  only 
plain  tines  are  attached  to  the  bars ;  for  hoeing,  small  double- 
wing  shares  are  fixed  on  to  the  lower  ends  of  the  tines ;  or, 
by  the  addition  of  suitable  fittings,  it  may  be  rendered  suitable 
for  drawing  furrows  and  earthing-up  potatoes. 

Amongst  the  implements  exhioited  by  Mr.  Warren,  of  Hey- 
bridge,  there  was  a  hand-hoe,  composed  of  a  light  iron  frame, 
carrying  three  hoes  or  shares,  whereof  the  centre  one  was 
double-winged,  and  stood  in  advance  of  the  side  shares,  which 
had  single  wings,  pointing  inwards.  The  frame  was  mounted 
on  a  pair  of  small  wheels ;  and,  from  the  front  of  it,  two  bars 
projected,  and  were  united  by  a  cross-bar  or  handle. 

in  the  Belgian  department,  M.  D'Omalius  had  a  hand-hoe. 
The  frame  is  composed  of  two  parallel  longitudinal  wooden 
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bars,  standing  about  four  inches  apart,  and  connected  together 
by  iron  fastenings.  The  front  end  of  the  frame  is  supported 
b^  a  pair  of  small  wheels;  and,  at  the  back,  it  is  furnished 
with  a  pair  of  handles.  To  each  longitudinal  bar  a  small  hoe 
is  secured;  and,  between  the  two  hoes,  there  is  a  springing 
piece  of  metal,  consisting  of  a  horizontal  strip  of  iron,  affixed, 
at  the  foremost  end,  to  the  frame,  and  having,  at  the  hind 
part,  which  is  left  free,  a  portion  bent  downwards  at  each  side : 
thus  ri- 

MANURE-DISTRIBUTORS. 

The  portable  apparatus  employed  for  distributing  manures 
over  the  land  resolve  themselves  into  two  classes,  viz.,  those 
for  scattering  or  sowing  manures  in  a  pulverized  state,  and 
those  for  delivering  liquid  manures.  The  former  bear  some 
resemblance  to  the  machines  for  sowing  seeds  broad- cast ;  and 
the  latter  may  generally  be  likened  to  watering-carts.  The 
broad-cast  manure-distributors  are  employed  with  advantage 
for  applying  pulverized  manures  in  the  spring  to  autumn- 
sown  wheat,  and  for  dusting  lime  over  wheat  infested  with 
the  slug,  or  turnips  attacked  by  the  fly.  Liquid  manure  is 
delivered  over  the  land  in  a  similar  manner  to  the  operation 
of  watering;  and  the  apparatus  used  for  this  purpose  should 
be  so  constructed  as  to  ensure  a  regular  and  even  distribution 
of  the  same. 

Dr.  Newington  obtained  a  prize  medal  for  a  hand  imple- 
ment, to  be  employed  for  distributing  pulverized  artificial 
manures,  either  broad-cast  or  in  rows.  This  implement  is 
constructed  in  like  manner  to  the  manuring  portion  of  the 
same  exhibitor's  horse-drill  or  seed  and  manure  depositor, 
before  described.  The  hopper  for  contc^ining  the  manure  is 
moujited  on  a  pair  of  wheels,  and  fitted  with  a  handle,  by 
which  it  can  be  drawn  onward.  It  is  provided  with  a  plate, 
to  r^ulate  the  size  of  the  discharge-opening,  and  apparatus 
for  ensuring  a  regular  delivery^  actuated  by  crown-wheels> 
with  triangular  or  wedge-shaped  teeth^  as  ip  the  before-named 
machine. 

A  machine  for  distriTiuting  artificial  manures,  either  broad- 
east  or  in  rows,  was  exhibited  by  Messrs.  Holmes  and  Sons. 
The  implement  travels  upon  a  pair  of  cart-wheels,  and  is 
drawn  by  a  horse.  The  manure-box  is  divided  longitudinally 
into  two  compartments,  from  the  upper  of  which  the  manure 
gradually  descends  through  openings,  regulated  by  slides,  into 
the  lower  one ;  and,  in  the  latter,  there  is  a  series  of  stirrers, 
aflixed  to  a  horizontal  spindle,  to  which  a  lateral  as  well  as  a 
rotary  motion  is  given,  to  ensure  a  regular  supply  of  manure 
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to  the  deliverers.  These  are  two  flat  boards,  fixed  across  the 
back  of  the  machine  in  an  inclined  position,  one  above  the 
other,  so  as  to  form  a  broad  inclined  passage,  divided  by  other 
boards/  which  extend  in  angular  directions  from  top  to  bottom 
of  the  same ;  and  down  these  divisions  the  manure  descends 
from  the  stirrers  to  the  earth.  When  the  manure  is  in  a 
moist  state,  rappers  or  cleaners  are  placed  upon  the  spindle, 
for  the  purpose  of  acting  on  the  deliverers,  and  preventing 
the  manure  from  adhering  to  them. 

The  liquid  manure  distributing  cart,  of  Messrs.  Reeves,  is 
constructed  with  a  manure  chamber  similar  to  that  of  the  drill 
described  at  p.  474,  Vol.  xxxix. ;  and  in  like  manner  such 
chamber  is  provided  with  several  endless  moving  chains  ,*  but, 
in  place  of  each  chain  carrying  a  separate  set  of  small  buckets, 
long  troughs,  which  extend  across  the  chamber,  are  attached 
to  the  chains.  These  troughs,  as  they  successively  arrive  at 
the  top  of  the  cart,  throw  the  liquid  manure  on  to  sloping 
boards,  whence  it  falls  on  to  the  land. 

Mr.  Crosskill  exhibited  a  liquid  manure  cart,  closely  re- 
sembling, in  general  appearance,  the  common  water-cart.  In 
place  of  the  liquid  manure  being  distributed  by  passing  over 
an  inclined  board  at  the  tail  of  the  cart,  before  it  descends  to 
the  earth,  it  is  discharged  through  a  pendulum-spreading 
apparatus,  which  is  adapted  to  distribute  the  manure  equally 
over  land  with  an  uneven  surface.  This  apparatus  consists  of 
a  tube,  formed  with  a  row  of  small  openings  on  the  under 
side  (which  can  be  adjusted  in  size  by  a  regulating  slide)  and 
suspended  from  a  pivot  at  the  back  of  the  cart,  so  as  to  be 
capable  of  maintaining  a  horizontal  position  when  passing 
over  uneven  land.  With  the  fixed  spreading  board,  when  the 
cart  travelled  over  a  sloping  surface,  the  liquid  flowed  to  the 
lowest  part  of  the  board,  and  was  therefore  distributed  irregu- 
larly ;  but  this  is  remedied  by  the  pendulum-spreading  appa- 
ratus. The  cart  is  rendered  suitable  for  delivering  liquid 
manure  to  four  rows  of  turnips,  by  the  application  of  a  box- 
trough  and  four  India-rubber  tubes,  which  are  guided  by  two 
boys,  with  a  handle  in  each  hand.  The  body  of  the  cart  is 
made  of  iron  plates,  connected  and  bolted  together ;  it  is 
fitted  with  a  brass  outlet  valve,  which  the  driver  can  open 
and  close  by  means  of  a  lever,  while  he  is  walking  by  the  side 
of  the  horse;  and  there  is  a  partition  across  the  inside  of  the 
body,  to  prevent  the  liquid  surging  and  overflowing  on  rough 
land  or  bad  roads. 

Mr.  Coode,  of  Oxford-street,  exhibited  irrigators  for  supply- 
ing liquid  manure  to  grass  land  or  low  crops,  and  also  to 
high-standing  crops, — ^the  implements  in  the  former  case 
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being  worked  by  hand^  and  in  the  latter  by  horse-power. 
We  shall  confine  our  remarks  to  the  last-named  irrigator, 
which  consists  of  a  long  hollow  tapering  bar  of  wood,  pierced 
with  small  holes  throughout  the  greater  part  of  its  length, 
and  supported  in  a  horizontal  position  by  two  wheels, — one 
at  the  large  end  where  the  liquid  enters  the  tube,  and  the 
other  at  about  one-third  the  length  of  the  tube  from  the 
opposite  end.  The  tube  is  fitted  with  a  pair  of  shafts  for  the 
horse,  whereby  it  is  drawn  over  the  land ;  and  at  the  large 
end  there  is  a  rotating  reel,  carrying  a  long  length  of  hose, 
which  connects  the  tube  with  the  tank  or  pump  that  supplies 
the  liquid  manure.  As  the  tube  moves  onward,  it  delivers 
the  liquid  in  numerous  small  streams ;  when  it  arrives  at  the 
end  of  the  length  of  hose,  a  fresh  length  is  connected  to  the 
former;  and  this  is  repeated  until  it  reaches  the  end  of  the 
field ; — suitable  means  being  adopted  for  stopping  the  flow 
of  liquid  at  such  times. 

In  the  Netherlands  department  there  was  a  liquid  manure- 
distributor  from  Mr.  Stam,  of  Bennebrock,  near  Haarlem, 
consisting  of  a  rectangular  wooden  box  or  tank,  mounted  on 
four  wheels.  Through  a  hole  in  the  lower  part  of  the  back 
the  liquid  manure  flows  on  to  an  inclined  plane,  by  which  it 
is  distributed  over  the  land :  the  distributor  not  only  slopes 
backwards  towards  the  earth,  but  it  also  inclines  from  the 
centre  thereof  towards  the  sides.  This  was  the  only  example 
of  manure-distributors  contained  in  the  foreign  departments 
of  the  Exhibition, — a  fact  not  easily  to  be  accounted  for,  when 
it  is  remembered  how  extensively  liquid  manure  is  employed 
upon  the  Continent. 


PATENT   LAW   REFORM. 

In  order  to  satisfy,  if  possible,  the  natural  curiosity  of  inven- 
tors and  patentees  respecting  the  change  in  the  practice  of 
granting  patents,  consequent  on  the  coming  into  operation, 
on  the  Ist  of  January,  1852,' of  the  Act  of  last  Sessions,  *'  To 
simplify  the  forms  of  Appointments  to  Offices,  &c."  we  have 
delayed  publishing  to  the  last  moment,  with  the  view  of  as- 
certaining what  alterations  have  been  decided  on  as  to  the  fees 
to  be  paid  on  future  grants ;  but,  up  to  the  time  of  going  to 
press,  nothing  definite  has  been  arranged.  We  hope,  how- 
ever,  to  be  able,  in  our  next  number,  not  only  to  announce 
the  fact  of  a  reduction  in  the  cost  of  patents  having  taken 
place,  but  also  that  some  reforms  in  connection  with  the 
preliminary  stages  of  these  grants  have  been  effected. 

VOL.  XL.  Q 
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Norember  25, 1851. 
SIB   WILLIAM   GUBITT,  Pbxsideht,— nr  tu  Chaib. 

The  paper  read  was  "  On  the  application  of  maehinery  to  the 
manufacture  of  rotating  chambered-breech  Jire-arm*,  and  the 
peculiarities  qf  those  arms,** — by  Colonel  Samuel  Colt, 
U.  S.  America. 

The  communication  commenced  with  an  historical  aeconnt  of 
Buch  rotating  chamber  fire-arms  as  had  been  discoyered  by  the 
author,  in  his  researches  after  specimens  of  the  early  efforts  of 
armorers  for  the  construction  of  repeating  weapons ;  the  necessity 
for  which  appears  to  hare  been  long  ago  admitted. 

The  coUections  in  the  Tower  of  London,  the  United  Seryice 
Museum,  the  Rotunda  at  Woolwich,  Warwick  Castle,  the  Mus^ 
d'ArtiUerie,  and  the  Hotel  Cluny,  at  Paris,  as  well  as  some 
ancient  Eastern  arms,  brought  from  India,  by  Lord  William  Ben- 
tinck,  demonstrated  that  early  efforts  had  been  made  to  produce 
arms,  capable  of  rapidly  firing  seyeral  times,  consecutively,  with- 
out the  delay  of  loading  after  each  discharge.  Drawings  of  these 
specimens  were  exhibited,  comprising  the  match-lock,  the  pyrites 
wheel  lock,  the  flint-lock,  down  to  the  percussion  lock,  as 
adapted  by  the  author. 

Among  the  match-lock  guns  some  had  as  many  as  eight  cham« 
bers,  rotating  by  hand ;  and  the  length  of  the  chambers,  as  well 
as  the  thinness  of  the  barrel,  proved  the  bad  quality  of  the  gun- 
powder at  the  period  of  their  construction. 

Some  of  the  pyrites  wheel-lock  guns  had  also  as  many  as  eight 
chambers,  and  rotated  by  hand  ;  one  of  them,  made  in  the  1 7th 
century,  had  the  peculiarity  of  igniting  the  charge  close  behind 
the  buUet,  burning  backwards  towards  the  breech  ;  an  arrange- 
ment identical  in  principle  with  that  of  the  modem  Prussian 
"  needle  gun,"  for  which  great  merit  has  been  claimed. 

The  fiint  locks  induced  more  determined  efforts,  but  all  were 
abortive,  as  the  magazines  for  priming,  and  the  pan  covers  were 
continually  blown  off  on  the  explosion  of  the  charge.  Indeed, 
from  the  earliest  match-lock  down  to  the  present  time,  the  pre- 
mature explosion  of  several  chambers,  owing  to  the  simultaneous 
Ignition  of  the  charges,  from  the  spreading  of  the  fire  at  their 
mouths,  had  been  the  great  source  of  difficulty.  In  some  of  the 
most  ancient  specimens,  orifices  were  provided  in  the  butt  of  the 
barrel  for  the  escape  of  the  bullets  in  case  of  explosion,  whilst 
others  had  evidently  been  destroyed  by  this  action.  In  a  brass 
model  of  a  pistol  of  the  time  of  Charles  the  Second,  from  the 
United  Service  Museum,  there  was  an  ingenious  attempt  to  cause 
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the  chamber  to  rotate,  by  mechanical  action,  in  some  degree 
similar,  but  more  complicated,  than  the  arms  constructed  by  the 
author. 

The  «*Coolidge"  and  the  ''Collier"  ^ns,  both  flint  guns  of 
comparatively  modem  manufacture,  exhibited  the  same  radical 
defects,  of  liability  to  premature  explosion. 

The  invention  of  Nock's  patent  breech,  and  the  Rev.  Mr.  For- 
syth's introduction  of  the  aetonating,  or  percussion  guns,  which 
latter  principle,  with  the  necessary  mechanical  arrangements  for 
the  caps,  was  essential  to  the  safe  construction  of  repeating  fire- 
arms, constituted  a  new  era  in  these  weapons ;  and  the  author 
recognizing  the  peculiar  wants  in  a  country  whose  inhabitants 
were  constantly  moving  onwards  towards  new  settlements,  where 
the  pioneers  were  required  to  protect  themselves  and  families,  by 
their  personal  prowess,  frequently  against  fearful  inequaUty  of 
numbers,  from  the  attacks  of  the  aboriginal  Indians,  whose  pecu- 
liar mode  of  warfare  could  only  be  coped  with  by  rapid  and 
repeated  firing,  it  was  natural  that  attention  should  be  directed 
to  the  production  of  self-acting  repeating  arms. 

The  author,  being  fully  cognizant  of  these  wants,  but  entirely 
unaware  of  any  previous  attempts  to  produce  such  weapons,  made 
a  series  of  experiments  on  skeleton  fire-arms,  which  were  very 
successful ;  but  subsequently  he  fell  into  many  of  the  errors  of 
his  predecessors,  for,  from  the  breech  and  the  mouths  of  the 
chambers  being  more  or  less  covered,  simultaneous  explosion  of 
several  charges  constantly  occurred.  This  induced  the  restora- 
tion of  the  arms  nearly  to  their  original  skeleton  form,  and  the 
result  was  the  production  of  the  present  arm,  which  has  been  so 
universally  adopted  in  America,  that  the  author's  large  manufac- 
tory has  proved  quite  insufiicient  to  supply  the  demand. 

The  means  for  manufiu^turing  these  arms  on  so  large  a  scale, 
was  the  main  point  of  the  paper ;  for,  unlike  the  system  adopted 
in  England  and  on  the  continent,  of  making  fiie-arms  almost 
entirely  by  manual  labour,  the  several  parts  comprising  these 
weapons  are  forged,  planed,  shaped,  slotted,  drilled,  tapped, 
bored,  rifled,  and  even  engraved  by  machinery,  to  such  an  extent 
that  10  per  cent,  only  of  the  value  of  the  arm  was  for  hand 
labour  in  finishing  and  ornamenting ;  90  per  cent,  being  executed 
by  automaton  machines,  guided  by  women  and  children,  whose 
labour  was  represented  by  10  per  cent.,  leaving  80  per  cent,  for 
the  machinery. 

The  action  of  these  machines  was  described ;  and  it  appeared 
that  though,  like  a  cotton  or  fiax  mill,  the  manufactory,  at  first 
sight,  appeared  intricate,  yet  that  each  part  travelled  indepen- 
dently through  its  course,  until  at  length  the  finishing  workmen 
had  only  to  put  the  several  parts  together,  almost  indiBcrimi- 
nately,  and  the  uniformity  was  so  precise  that  little  or  no  fitting 
required,  beyond  removing  the  "  burr"  or  rough  edge  leu 
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by  the  machines.  This  was  a  point  of  great  importance,  espe- 
cially in  a  country  of  such  extent  as  America,  where  the  necessity 
for  sending  arms  from  one  district  to  another  for  repair,  might 
be  attended  with  serious  consequences. 

The  arms  now  manufactured  by  the  author,  and  of  which 
numerous  specimens  were  exhibited,  were  of  the  simplest  con- 
struction ;  the  lock  consisted  of  only  five  working  parts  contained 
in  a  lock-frame,  cut  out  from  the  solid  metal,  into  which  the 
breech  arbor  was  firmly  inserted,  and  by  it  rigidly  attached  to 
the  barrel,  in  such  a  manner  as  to  regulate,  with  the  greatest  pre- 
cision, the  contact  between  the  end  of  the  barrel  and  the  mouths 
of  the  cylinders,  so  as  to  prevent  any  serious  escape  of  lateral  fire. 

The  rotation  of  the  cylinder  was  accomplished  by  a  self-acting 
lever,  to  which  motion  was  given  by  the  act  of  drawing  back  the 
hammer.  At  half-cock  the  cylinder  was  free  to  rotate  in  one  di- 
rection, for  the  purpose  of  loading  and  putting  the  caps  on  the 
nipples ;  the  former  operation  being  rapidly  accomplished  by  the 
conversion  of  the  ramrod  into  a  jointed  lever,  attached  to  the 
barrel,  by  which  means  the  bullets  were  rammed  home  so  se- 
curely, that  no  patch  or  wadding  was  required.  The  grooves  in 
the  barrel  were  of  a  peculiar  spiial,  commencing  almost  straight, 
near  the  breech  end,  and  terminating  at  the  muzzle  in  a  curve  of 
small  radius.  The  bullets  were  either  of  cylindrical  or  conical 
shape ;  and  from  some  diagrams  of  several  practice  targets  sent 
from  Woolwich,  by  Colonel  Chalmers,.  R.A.,  for  exhibition  at  the 
meeting,  it  appeared,  that  even  by  men  unaccustomed  to  the  use 
of  this  particular  arm,  great  precision  of  firing  could  be  attained, 
as  with  a  small  revolving  belt  pistol,  at  a  distance  of  fifty  yards, 
out  of  forty-eight  shots,  twenty-five  bullets  took  effect,  within  a 
space  of  one  foot  square,  and  of  them,  thirteen  hit  the  bull's-eye, 
which  was  only  6  inches  in  diameter ;  the  whole  number  of  shots 
striking  the  target. 

This  was  the  first  American  communication  that  had  been 
brought  before  the  Institution,  and  it  was  received  with  acclama- 
tion ;  and  in  the  discussion  which  ensued,  in  which  the  Honorable 
Abbott  Lawrence  (United  States  Minister),  Captain  Sir  Thomas 
Hastings,  B.N.,  Captain  Sir  Edward  Belcher,  B.  N.,  Captain  Bid- 
dell,  R.  A.,  Mr.  Bichards,  Mr.  Miles,  and  the  Members  of  the 
Council,  took  part — the  most  flattering  testimony  was  given  of 
the  efficiency  of  the  Colt  Bevolvers  in  active  service,  and  the 
strongest  opinions  as  to  the  necessity  of  their  use  in  all  frontier 
warfare;  and  that  without  this  arm  it  was  almost  impossible, 
except  with  an  overwhelming  force  of  troops,  to  cope  with  savage 
tribes. 

From  the  diagrams  on  the  wall,  and  the  ancient  arms  exhibited, 
it  appeared,  that  the  desirableness  of  obtaining  repeating  arms, 
had  been  admitted  from  the  earliest  period  of  the  use  of  gun- 
powder ;  but  all  the  attempts  at  constructing  them  usefully  had 
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been  frustrated  by  certain  mechanical  deficiences,  which  Colonel 
Colt  had,  after  long  trials  and  experience,  succeeded  in  remedying. 
It  appeared  also  singular,  that  many  of  the  modern  repeating 
arms  contained  most  of  the  fatal  errors  of  construction,  so  clearly 
shewn  in  the  paper,  to  have  prevented  the  proper  action  of  the 
ancient  arms,  and  that  nothing  but  long  experience  on  active 
service  could  have  enabled  Colonel  Colt  to  discover  those  errors, 
and  to  adopt  those  changes,  minute  and  simple  as  they  might 
appear,  which  had  finally  produced  so  effective  an  arm. 


2nd  Dec.  1851. 

The  discussion  on  Colonel  Colt's  paper  was  renewed;  the 
Honorable  Robert  J.  Walker  (late  Secretary  to  the  U  S.  Trea- 
sury), General  McNeill,  and  other  visitors,  taking  part  in  the 
discussion.  The  processes  of  the  manufacture  were  also  de- 
scribed, and  the  importance  of  machinery  in  a  country  like 
America,  where  labour  was  so  dear,  was  clearly  shewn. 

The  machines  employed  were  too  numerous  to  be  particularly 
described ;  but  it  appeared  that  slowly  rotating  rose  cutters  were 
the  chief  tools  used,  the  various  pieces  being  held  up  to  the  tool, 
and  presented  in  different  directions  to  the  required  cutting  ac- 
tion, almost  without  any  intervention  of  the  workman,  after  being 
brought  under  the  action  of  the  machine.  For  instance,  the  lock- 
frame,  after  being  centered,  passed  through  twenty-two  machines 
before  it  was  completed,  and  all  the  operations  had  reference  to 
the  arbor,  or  centre  pin  first  inserted.  The  same  took  place  with 
other  parts  ;  and  such  a  degree  of  uniformity  was  arrived  at,  that 
the  thirty  thousand  arms  constantly  in  progress  of  manufacture 
in  Colonel  Colt's  works,  were  put  together  from  pieces  taken  pro- 
miscuously from  the  mass.  This  advantage  of  uniformity  was 
very  beneficial  in  active  service,  as  seventy,  or  eighty  per  cent,  of 
serviceable  arms  could  be  made  up  from  those  injured  in  action. 

In  the  course  of  the  discussion  it  was  observed,  that  the  pre- 
sent object  of  all  enlightened  Americans  was  to  promote  inter- 
course between  their  country  and  this,  their  Fatherland, — and 
that  this  would  be  more  aided  by  the  labours  of  Civil  Engineers 
than  by  any  other  class  of  men.  That  in  the  United  States, 
though  there  was  a  less  amount  of  high  acquirement  among  the 
engineers,  there  was  a  greater  amount  of  sound  education  and 
ingenuity  among  the  working  mechanics,  than  generally  existed 
among  the  same  class  in  this  country. 

The  aid  of  English  Civil  Engineers  was  claimed  in  the  great 
attempt  to  traverse  the  Isthmus  of  South  America  by  a  navigable 
ship  canal,  for  which  the  American  engineers  were  the  pioneers, 
with  the  railway  now  in  course  of  execution ; — and  in  paying  a 
graceful  compliment  to   the  attention  to  American  engineers  on 
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the  part  of  Telford,  and  his  sacceflsofB  in  the  profession,  it  wan 
stated,  that  almost  every  English  engineer,  of  any  talent,  who 
had  gone  to  the  United  States,  even  in  however  humble  a  po- 
sition, had,  in  a  few  years,  attained  eminence  and  fortune. 

The  influence  of  Colonel  Colt*s  arms  in  the  late  wars  in 
Mexico,  was  again  flatteringly  alluded  to,  and  the  ingenuity  and 
perseverance  exhibited  by  him,  in  the  formation  and  conduct  of 
such  an  immense  armory,  were  highly  eulogised. 


Deoember  9, 1851. 


The  paper  read  was  "  An  Account  of  the  Works  on  the  Birtmng- 
ham  Extension  of  the  Birmingham  and  Oxford  Junction  Rail- 
tcay,*'  by  Mr.  C.  B.  Lane,  Assoc.  Inst.  C.E. 

The  Act  for  this  line,  which  was  intended  to  form  the  con- 
necting link  between  the  Birmingham  and  Oxford,  and  the  Bir- 
mingham, Wolverhampton,  and  Dudley  Railways,  and  so  com- 
plete the  broad-gauge  circuit  with  Bristol  and  the  south-west  of 
England,  was  passed  in  the  month  of  July,  1846.  Subsequent 
events,  however,  caused  the  suspension  of  these  works  in  1 849, 
before  their  final  completion.  The  line  commenced  near  the 
Coventry  road,  and  was  to  have  terminated  at  Great  Charles- 
street.  From  Adderley-street  to  Park-street,  both  inclusive,  the 
town  was  crossed  by  a  viaduct ;  and  from  Moor-street  to  Mon- 
month-street,  the  line  passed  under  the  highest  of  the  eminences 
on  which  Birmingham  stands,  by  means  of  a  tunnel,  which  was 
to  have  been  constructed  as  a  covered  way ;  that  is,  by  opening 
the  ground,  putting  in  the  brick-work,  and  again  covering  up ; 
and  the  part  of  it  as  yet  completed,  from  Moor-street  to  High- 
street,  being  about  142  yards  in  length,  was  executed  in  this 
manner.  It  was  27  feet  in  width  at  the  level  of  the  rails,  and 
was  built  entirely  of  Stafibrdshire  brick,  set  in  mortar,  with  the 
exception  of  the  arch-lengths  through  CarrVlane,  which  were 
set  in  cement.  The  average  rate  of  progress  in  the  tunnel  was 
8*1  lineal  yards  per  week. 

The  viaduct  consisted  of  fifty-seven  openings,  composed  of  nine 
segments,  each  30  feet  span,  and  6  feet  rise ;  fifteen  semicircles, 
also  30  feet  span,  and  15  feet  rise;  twenty-seven  semi-ellipses, 
each  15  feet  rise,  and  varying  in  span  fh>m  37  feet  to  48  feet; 
and  six  street-bridges,  mostly  skew,  and  varying  in  form,  span, 
and  rise.  Its  total  length  was  930  yards ;  general  width,  horn 
face  to  ftice,  31  feet  7i  inches ;  and  between  the  parapets,  at  the 
level  of  the  rails,  29  feet.  It  was  built  entirely  of  brickwork, 
set  in  mortar,  with  the  exception  of  the  soffit  of  the  bridge  over 
Park-street,  which  was  constructed  of  cast-iron  girders,  with  a 
cross-transomed  Menei  flooring.     The  red  brick  of  the  district 
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wfts  used  throughout  the  footings,  the  internal  work  of  the  piers^ 
and  the  spaudril  walls ;  the  arches  and  parapets  were  constructed 
of  Staffordshire  brick,  from  the  "  common  stock" — the  copings, 
mouldings,  and  dentals  being  made  of  Staffordshire  brick-day ; 
and  the  whole  of  the  work  was  faced  with  Staffordshire  **  best 
blue."  All  the  brickwork  was  set  in  moist  mortar,  so  as  to  press 
to  a  thin  joint,  and  in  hot  weather  the  bricks  were  kept  con- 
stantly wet.  The  mortar  used  in  the  work  was  composed  of  the 
red  sand  of  the  locality,  and  Dudley  or  Greaves'  blue  lias  lime — 
the  latter  being  used  in  all  foundations,  arches,  and  face-work — 
mixed  in  the  proportions  of  one  part  of  slaked  lime  to  two  parts 
of  sand,  and  worked  by  a  steam-mill,  driven  by  a  four-horse- 
power engine,  made  by  Mr.  Nathan  Oough,  Assoc.  Inst.  C.  E., 
of  Manchester.  This  mill  was  capable  of  supplying  fifty  brick- 
layers per  day,  with  a  mortar  of  a  perfectly  even  texture,  entirely 
free  from  lumps,  and  therefore  less  likely  to  become  vesicular, 
from  the  trans-filtration  of  water,  than  that  mixed  by  the  com- 
mon pug-mill.  Each  set  of  centres  consisted  of  five  ribs,  each 
rib  l>eing  supported  on  two  vertical  and  two  sloping  props,  the 
former  under  the  heels  of  the  ribs,  and  the  latter  under  the 
points  where  the  struts  of  the  ribs  terminated  in  an  iron  shoe. 
The  laggings  used  were  three-inch  deals,  carefully  dressed  by  the 
adze  to  the  proper  curves,  and  lined  for  the  courses  of  the  skew 
arches.  Corbels  of  heading  bricks  were  carried  out  from  the 
backs  of  the  arches  in  the  range  of  the  spandrill  walls,  of  equal 
width  with  them,  and  connected  by  brick  beams  from  arch  to 
arch,  for  stiffening  and  equalizing  the  pressure  from  end  to  end 
of  the  viaduct ;  and  the  useful  effect  of  this  mode  of  construction 
was  proved  by  the  comparatively  small  amount  of  the  settlements 
of  the  arches. 

The  paper  gave  a  particular  description  of  the  different  works» 
for  the  drawings  illustrative  of  which  the  isometric  projection 
had  been  chiefly  adopted,  and  the  sections  taken  so  that  every 
dimension  might  be  obtained ;  orthographic  sections  of  the  de- 
tails were  added,  in  some  cases,  in  order  to  render  the  various 
parts  more  distinct.  These  drawings  were  made  by  the  author*s 
pupils  of  the  first  year,  in  the  engineering  class  of  Queen's  CoU 
lege,  Cork. 

llie  various  modes  adopted,  and  mechanical  contrivances  used» 
for  raising  the  materials  to  a  considerable  height,  were  described ; 
and  deductions  were  drawn  from  a  very  numerous  series  of  ex- 
periments, to  ascertain  the  values  for  the  useful  effect  produced 
by  the  "  Labouring  Force"  (Whewell),  or  "  Travail  M^canique" 
(Poncelet),  of  a  man  under  different  modes  of  its  application, 
and  also  for  a  horse  under  alternating  motion  over  a  short  space. 
From  these  it  appeared,  that  the  relative  costs  of  raising  the 
materials  to  a  height  of  46  feet,  by  the  horse-lift,  the  swing-lift, 
and  the  box-lift,  were  3*08,  5*90,  and  4*13  pence  per  ton  re- 
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spectively,  shewing  a  saving  in  favor  of  the  horse-lift  against  the 
swing-lift,  of  nearly  threepence  per  ton, — against  the  hox-lift  of 
rather  above  one  penny  per  ton. 

The  communication  was  accompanied  by  an  elaborate  series  of 
tables  on  the  absorption  of  water  by  bricks,  by  mortar,  and  by 
Shrewley  sand-stone, — of  the  settlements  of  the  arches  of  the 
street  bridges,-— of  the  work  performed  by  the  various  lifts,  under 
different  circumstances,  with  the  concurrent  particulars,  and  that 
by  ordinary  hod-men. 


SOCIETY    OP    ARTS. 


In  accordance  with  a  suggestion  made  by  His  Royal  Highness 
Prince  Albert,  the  Council  of  the  Society  has  made  arrangements 
for  the  delivery,  by  gentlemen  of  acknowledged  talent,  of  a 
series  of  lectures  in  the  several  branches  of  practical  science,  with 
the  view  of  illustrating  the  bearing  of  the  Great  Exhibition  on 
the  progress  of  the  industrial  arts.  In  conformity  with  this  plan, 
the  Sessions  was  commenced,  on  the  26th  November,  with  an 
Inaugural  Lecture,  by  Dr.  Whewell.  The  reverend  gentle- 
man commenced  by  stating,  that,  having  had  no  connection  with 
the  great  event  which  they  had  met  to  discuss,  further  than  being 
a  mere  spectator,  he  felt  he  was  scarcely  qualified  to  address 
them.  The  remarks  which  he  had  to  make  might,  perhaps,  be 
likened  to  the  criticism  which  comes  after  the  drama ;  for  criti- 
cism comes  after  poetry,  because  words — the  language  of  huma- 
nity— appear  in  the  form  in  which  the  poet  utters  them,  and 
works  with  them  for  his  purposes,  before  they  appear  in  the  form 
in  which  the  critic  must  use  them  :  language  is  picturesque  and 
affecting  first ;  it  is  philosophical  and  critical  afterwards ;  it  is 
first  concrete,  then  abstract :  it  acts  first — it  analyzes  atXerwards. 
And  this  is  the  case,  not  with  words  only,  but  with  works  also. 
The  Poet,  as  the  Greeks  called  him,  was  the  Maker,  as  our  Eng- 
lish fathers  also  were  wont  to  call  him.  And  man's  power  of 
making  may  shew  itself  not  only  in  the  beautiful  texture  of 
language — the  grand  machinery  of  the  epic,  the  sublime  display 
of  poetical  imagery — but  in  those  material  works  which  supply 
the  originals  from  which  are  taken  the  derivative  terms  just 
used ;  in  the  textures  of  soft  wool,  or  fine  linen,  or  glossy  silk, 
where  the  fancy  disports  itself  in  wreaths  of  visible  flowers ;  in 
the  machinery,  mighty  as  the  thunderbolt  to  rend  the  oak,  or 
light  as  the  breath  of  air  which  carries  the  flower-dust  to  its 
appointed  place;  in  the  images  which  express  to  the  eye 
beauty  and  dignity,  as  the  poet's  verse  does  to  the  mind ; — so 
that  it  is  difficult  to  say  whether  Homer  or  Phidias  be  more 
truly  a  poet.      That   mighty  building,  then,   along  the  aisles 
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of  which  we  have  wandered,  day  after  day,  in  past  montLfl, 
full  as  it  was  of  the  works  of  man,  contained  also  the  worka 
of  many  who  were  tmly  makers— who  stamped  npon  matter, 
and  the  combinations  of  matter,  that  significance  and  efficacy 
which  makes  it  a  tmf  exponent  of  the  inward  'activity  of 
man.  The  objects  there,  the  symbols,  instruments,  and  mani- 
festations of  beauty  and  power,  were  utterances — ^articulate  ut« 
terances  of  the  human  mind,  no  less  than  if  they  had  been  audible 
words  and  melodious  sentences. 

We  must  now  consider  what  it  is  that  we  have  admired,  and 
why— -must  try  to  analyse  the  works  which  we  have  thus  gaied 
upon,  and  to  discover  the  principles  of  their  excellence. 

To  discover  the  laws  of  operative  power  in  literary  works, 
though  it  claims  no  small  respect  under  the  name  of  critidsm,  ia 
not  commonly  considered  the  work  of  a  science ;  but  to  diwover 
the  laws  of  operative  power  in  material  productions,  whether 
formed  by  man  or  brought  into  being  by  nature  herself,  is  the 
work  of  a  science,  and  is,  indeed,  what  we  more  especially  term 
science ';  and  thus,  in  the  case  with  which  we  have  to  do,  we 
have,  instead  of  the  criticism  which  naturally  comes  after  the 
general  circulation  of  poetry,  the  science  which  naturally  comes 
after  a  great  exhibition  of  art— two  cases  of  succession  connected 
by  a  very  dose  and  profound  analogy.  That  this  view  of  the 
natural  and  general  succession  of  science  to  art,  as  of  criticism 
to  poetry,  is  not  merely  fanciful  and  analogical,  we  may  easily 
eonvinoe  ourselves  by  looking,  for  an  instant,  at  the  progress  of 
art  and  of  science  in  past  times ;  for  we  see  that,  in  general,  art 
has  preceded  science.  Men  have  executed  great,  and  curious, 
and  beautiful  works,'  before  they  had  a  scientific  insight  into  the 
principles  on  which  the  success  of  their  labours  was  founded^ 
Art  was  the  mother  of  science :  the  vigorous  and  comely  mother 
of  a  daughter  of  far  loftier  and  serener  beauty.  And  as  it  had 
been  in  ue  period  of  scientific  activity  in  the  ancient  worid,  so 
was  it  again  in  the  modem  period  in  which  science  began  her 
later  growth.  The  middle  ages  produced  or  improved  a  vast  body 
c^  arts.  The  dawn  of  the  sixteenth  century  presented,  as  it  were, 
a  Great  Exhibition  of  the  works  which  men  had  been  producing 
from  the  time  of  the  downfall  of  Roman  civilization  and  skill. 
There  might  be  seen  by  him,  who  travelled  from  land  to  land, 
beautifhl  textures,  beautiful  vessels  of  gold  and  bronze,  of  porce- 
lain and  glass,  wonderful  machines,  mighty  fabrics ;  and  from 
that  time,  stimulated  by  the  sight  of  such  a  mass  of  the  works  of 
human  skill,  men  were  led  to  seek  for  science  as  well  as  art — ^for 
science,  as  the  natural  complement  of  art,  and  fulfilment  of  the 
thoughts  and  hopes  which  art  excites. 

As  the  successful  scientific  speculations  of  the  last  three  cen- 
turies have  been  the  natural  sequel  to  the  art-energies  of  the  pre- 
eeding  ages,  so  must  the  newest  scientific  speculations  of  our 
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contemporaries  and  their  saccessors,  in  order  to  be  successful,  be 
the  result  and  consequence  of  the  powers,  as  yet  often  appearing 
in  the  undeveloped  form  of  art  alone,  which  exist  among  us  al 
the  present  day ;  and  thus,  a  great  spectacle  of  the  works  of  ma- 
terial art  ought  to  carry  with  it  its  scientific  moral.  And  the 
opportunities  which  we  have  lately  had  of  sunreying  the  whole  of 
the  world  in  which  art  reigns,  and  of  appreciating  the  results  of 
its  sway,  may  well  be  deemed  too  valuable  to  be  let  slip  for  the 
purposes  of  that  scientific  speculation  which  is  the  proper  se- 
quence of  such  occasions.  So  it  has  seemed  to  those  who  have, 
from  the  beginning,  taken  a  lofty,  and  comprehensive,  and  hope- 
ful view  of  the  great  undertaking  of  which  the  first  act  is  now 
completed ;  and  especially  to  that  mind  which  has  always  taken 
the  most  lofty,  and  comprehensive,  and  hopeful  view. 

It  was  said,  that,  in  the  sixteenth  century,  an  intelligent  spec- 
tator, by  travelling  from  land  to  land,  might  have  seen  a  won- 
derful collection  of  the  works  of  man  in  many  different  coun- 
tries ;  and,  combining  all  these  in  his  thoughts,  he  would  have 
had  in  his  mind  a  representation  of  the  whole  progress  of  human 
art  and  industry  up  to  the  last  moment,  and  a  picture  of  the 
place  which  each  nation  at  that  moment  occupied  in  the  line  of 
that  progress.  But  what  time,  what  labor,  what  perseverance, 
what  naniships,  what  access  to  great  and  powerful  men  in  every 
land,  what  happiness  of  opportunity,  would  be  implied  in  the 
completion  of  such  a  survey !  A  life  would  scarcely  suffice  for  it ; 
a  man  could  scarcely  be  found  who  would  achieve  it,  with  all 
appliances  and  meaus  which  wealth  and  power  could  give.  He 
must,  like  the  philosophers  of  ancient  days,  spend  all  his  years 
of  vigour  in  travelling ;  must  roam  in  the  varied  regions  of  India ; 
watch  the  artisan  in  the  streets  of  the  towns  of  China ;  dive  into 
the  mines  of  Norway  and  of  Mexico ;  live  a  life  in  the  workshops 
of  England,  France,  and  Germany ;  and  trace  the  western  tide  of 
industry  and  art  as  it  spreads  over  the  valley  of  the  Mississippi. 
And  when  he  had  done  all  this,  and  however  care^Uy  he  had 
done  it,  yet  how  defective  must  it  be  at  least  in  one  point !  How 
far  must  it  be  from  a  timultaneous  view  of  the  condition  of  the 
whole  globe  as  to  material  arts !  During  the  time  that  he  has 
been  moving  from  place  to  place,  the  face  of  the  world  has  been 
rapidly  changing.  Even  if  his  picture  were  complete  as  to  sur- 
face, what  anachronisms  must  there  be  in  it  I  How  much  that 
expresses  not  the  general  view  of  the  earth,  but  the  accidental 
peculiarities  of  the  traveller's  personal  narrative!  And  then, 
how  dim  must  be  the  images  of  the  thing  seen  many  years  ago 
compared  with  that  which  is  present  to  the  eye !  How  impos- 
sible to  compare  the  one  with  the  other — ^the  object  now  seen  in 
age  with  a  similar  object  remembered  in  youth  I  And  after  all, 
his  knowledge  is  only  his  own.  He  cannot,  in  any  clear  or 
-  effective  manner,  communicate  any  large  portion  of  it  to  others. 
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It  existo  only  for  him — it  perishes  with  him  I     We  have,  how- 
ever, had  brought  home  to  us  the  choicest  productions  of  human 
art  in  all  nations;  or,  at  least,  collections  which  might  be  considered 
as  representing  all  nations.  Now,  in  nations  compared  with  nations, 
there  is  a  difference ; — in  a  nation,  compared  with  itself  at  an  earher 
time,  there  is  a  progress.     There  may  not  always  be  a  progress 
in  good  govemment ; — there  may  not  necessarily  be,  though  we 
wonld  gladly  hope  that  there  is,  a  progress  in  virtue,  in  morality, 
in  happiness ;  but  there  always  i«-«xcept  when  very  adverse  in- 
fluences  roil  back  the  common  course  of  things— a  progress  in 
art,  and  generally  in  science.     In  the  useful  and  ornamental  arts, 
nations  are  always  going  forwards,  from  stage  to  stage.     Differ, 
ent  nations  have  reached  different  stages  of  this  progress ;  and 
all  their  different  stages  are  seen  at  once,  in  the  aspect  which 
they  have  at  this  moment  in  the  magical  glass  which  the  en- 
chanters of  onr  time  have  made  to  rise  out  of  the  ground  like  an 
exhalation.     The  infancy  of  nations,  their  youth,  their  middle 
are,  and  their  maturity,  all  appear,  in  their  simultaneous  aspect, 
like  the  most  distant  objects  revealed  at  the  same  moment  by  a 
flash  of  lightning  in  a  dusky  night :  or  we  may  compare  the  re- 
sult to  that  which  would  be  produced,  if  we  could  suppose  some 
one  of  the  skilful  photographers,  whose  subtle  apparatus  we  have 
had  exhibited  there,  could  bring  within  his  field  of  view  the  sur- 
face of  the  globe,  with  all  its  workshops  and  markets,  and  pro- 
duce, instantaneously,  a  permanent  picture,  in  which  the  whole 
were  seen  side  by  side.     But  it  is  not  a  mere  picture  of  things 
which  are  found  standing  together  that  we  have  had  presented  to 
us ;  the  great  achievement  was  the  bringing  them  together.     We 
have  seen  and  examined  examples  of  the  food  and  clothing,  and 
other  works  of  art  of  nations  m  every  «tage  of  the  progress  of 
art.     From  Otaheite,  so  long,  in  the  eyes  of  Englishmen,  the 
type  of  gentle  butxincultured  life,  Queen  Pomare  sends  mats  and 
<doth,  head-dresses,  and  female  gear,  which  the  native  art  of  her 
women  fabricates  from  their  indigenous  plants.     From  Labuan, 
the  last  specimen  of  savage  life  with  which  this  country  has 
become  connected,  we  have  also  clothes  and  armour,  weapons 
and  musical  instruments.     From  all  the  wide  domains  which  lie 
within  or  around  our  Indian  empire,  we  have  rich  and  varied 
contributions :  from  Sincapore  and  Ceylon,  Celebes,  and  Java, 
Mengatal,  and  Palembang.     The  ruder  and  more  primitive  of 
these  regions  send  us  their  native  food  and  clothing,  their  fishing- 
nets  and  baskets ;  but  art  soon  goes  beyond  these  firat  essays. 
From  Sumatra  we  have  the  loom  and  the  plough,  lacquered- 
work  and  silken  wares ;  and  as  we  proceed  from  these  outside 
regions  to  that  central  and  ancient  India,  so  long  the  field  of  a 
peculiar  form  of  civilization,  we  have  endless  and  innumerable 
treasures  of  skill  and  ingenuity,  of  magnificence  and  beauty. 
And  yet  we  perceive  that,  in  advancing  from  these  to  the  pro- 
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dactions  of  our  own  form  of  cirilnaUon,  which  has,  eren  in  that 
eountry^  shewn  its  greater  power,  we  adrance  also  to  a  more 
akilful,  powerful,  comprehensive,  and  progrcssiTe  form  of  art* 
And  looking  at  the  whole  of  this  spectacle  of  the  arts  of  life,  in 
all  their  snccessive  stages,  there  is  one  train  of  reflection  which 
can  hardly  fail  to  strike  us ;  namely,  this : — In  the  first  place, 
that  man  is,  by  nature,  and  onitenally,  an  artificer,  an  arti- 
san, an  artist.  Eren  we,  while  we  \o€k  down  (irom  oar  lofty 
summit  of  civil iaed  and  mechanically-aided  skill  upon  ^e  in- 
fitncy  of  art,  may  often  learn  from  savage  life  lessons  of  taste. 
80  wonderfully  and  efiectually  has  Providence  planted  in  maa 
the  impulse  which  urges  him  on  to  his  destination — his  destina- 
tion, which  is,  to  mould  the  bounty  of  nature  into  audi  forms  as 
utility  demands,  and  to  shew,  at  every  step,  that  with  mere  utility 
he  cannot  be  content.  And  when  we  come  to  the  higher  stages 
of  cultured  art-^^  the  works  of  nations  long  civilised,  though 
inferior  to  ourselves,  it  may  be,  in  progressive  civiliation  and 
mechanical  power,  how  much  do  we  find  in  their  works  which 
we  must  admire—- which  we  might  envy — which,  indeed,  might 
drive  us  to  despair !  Wherein,  then,  is  our  superiority  7  In  what 
do  we  see  the  efiect,  the  realisation,  of  that  more  advanced  stage 
of  art  which  we  conceive  ourselves  to  have  attained  ?  What  ad- 
vantage do  we  derive  from  the  immense  accumulated  resources  of 
skill  and  capital — of  mechanical  ingenuity  and  mechanical  power 
which  we  possess  T  Surely  our  imagined  superiority  is  not  all 
imaginary  I — surely  that  mighty  thought  of  a  progress  in  the  life 
of  nations  is  not  an  empty  dream ! — and  surely  our  progress  has 
carried  us  beyond  them !  Where,  then,  is  the  import  of  the  idea 
in  this  case  f  What  is  the  broad  and  predominant  distinction 
between  the  arts  of  nations,  rich,  but  in  a  condition  of  nearly 
stationary  civilization,  like  Oriental  nations,  and  nations  which 
have  felt  the  full  infinence  of  progress,  like  ourselves? 

The  difierence  may,  perhaps,  be  briefly  expressed  thus :— In 
those  countries,  the  arts  are  mainly  exercised  to  gratify  the  tastes 
of  the  few ;  with  us  to  supply  the  wants  of  the  many.  There, 
the  wealth  of  a  prorince  is  absorbed  in  the  dress  of  a  mighty 
warrior ;  here,  the  gi^ntic  weapons  of  the  peaceful  potentate  are 
used  to  proride  clothmg  for  the  world ;  for  that  which  makes  it 
suitable  that  machinery,  constructed  on  a  vast  scale,  and  em- 
bodying enormous  capital,  should  be  used  in  manufacture,  is*  that 
the  wares  produced  should  be  very  great  in  quantity,  so  that  the 
smallest  advantage  in  the  power  of  working,  being  multiplied  a 
million  fold,  shaU  turn  the  scale  of  profit :  and  thus,  such  ma- 
chinery is  applied  when  wares  are  manufactured  for  a  vast  popu- 
lation ;  when  millions  upon  millions  have  to  be  clothed,  or  fed,  or 
ornamented,  or  pleased  with  the  things  so  produced.  This  is 
the  meaning^  of  the  vast  and  astonishing  prevalence  of  machine* 
work  in   this  country :— •that  the  machine,  with  its  million 


Scientific  Notices.  61 

flngersy  works  for  millioiM  of  parchaaen,  while,  in  remote  ooan^ 
tries,  where  magnificence  and  savagery  stand  side  by  side,  tens 
of  thousands  work  for  one.  There,  art  labours  for  the  rich 
alone ;  here,  she  works  for  the  poor  no  less.  There,  the  multi^ 
tnde  produee  only  to  gite  splendour  and  grace  to  the  despot  or 
the  warrior  whose  sIbtcs  they  are,  and  whom  they  enrich ;  here, 
the  man  who  is  powerful  in  the  weapons  of  peace,  capital,  and 
machinery,  uses  them  to  give  comfort  and  enjo3nnent  to  the  pub- 
lic, whose  servant  he  is,  and  thus  becomes  rich  while  he  enriches 
odiers  with  his  goods.  If  this  be  truly  the  relation  between  the 
condition  of  the  arts  of  life  in  this  country  and  in  those  others, 
may  we  not,  with  reason  and  with  gratitude,  say,  that  we  have, 
indeed,  reached  a  point  beyond  theirs  in  the  social  progress  of 
nations  ? 

The  lecturer  then  reverted  to  the  labor  of  claaaifying  the  sub- 
jects eontained  in  the  Exhibition,  and  gave  his  unqualified  appro- 
bation of  the  arrangement  that  had  b^n  adopted.  In  following 
out  this  subject  he  was  led  to  remark  on  the  advantages  that 
would  be  derived  ^m  a  permanent  and  generally-accepted  clas- 
aificatioQ  of  all  the  materials,  instruments,  and  productions  of 
human  art  and  industry.  One  consequence  would  be,  that  the 
manufacturer,  the  man  of  science,  the  artisan,  the  merchant, 
woidd  have  a  settled,  common  language,  in  which  theyoouM 
apeak  of  the  objects  about  which  they  are  concerned.  It  is  need- 
less to  point  out  how  much  this  would  £Mnlitate  and  promote 
their  working  together — how  htil  to  co-operation  is  diversity 
and  ambiguity  in  the  language  used.  One  of  our  old  verse 
writers,  expanding,  acoordine  to  the  suggestions  of  his  fancy, 
the  account  of  the  failure  of  men  in  the  caae  of  the  tower  of 
Babel,  has  made  this  cause  of  failure  very  prominent.  He  sup- 
poses, that  the  language  of  the  workmen  being  confounded, 
when  one  of  them  asked  for  a  spade,  his  companion  brought  him 
a  bucket ;  or  when  he  called  ror  mortar,  handed  him  a  plumb- 
Kne ;  and  that,  by  the  constant  recurrence  of  these  incongruous 
proceedings,  the  work  necessarily  came  to  a  standi  Now,  the 
eimditions  necessary,  in  order  that  workmen  may  work  togetheTi 
really  go  much  farther  than  the  use  of  a  common  language,  in 
the  general  sense  of  the  nhrase.  It  is  not  only  neoessary  that 
they  should  call  a  brick  a  Vrick,  and  a  wire  a  wire,  and  a  nail  a 
naif,  and  a  tube  a  tube,  and  a  wheel  a  wheel ;  but  it  is  desirable 
also  that  wires,  and  nidls,  and  tubes,  and  wheeb  should  each  be 
classified  and  named ;  so  that  aU  bricks  should  be  one  size ;  so 
that  a  wire,  number  3,  or  a  tube,  section  1,  or  a  six-inch  wheels 
should  have  a  fixed  and  definite  ugnification ;  and  that  wires, 
and  tubes,  and  wheels  should  be  constructed  so  as  to  correspond 
to  such  significations ;  and  even,  except  for  special  purposes,  no 
others  than  such.  It  may  easily  be  conceivea,  for  instance,  how 
immensely  the  construction,  adjustment,  and  repair  of  wheel* 
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work  would  be  facilitated  if  wheels  of  a  certain  kind  were  all 
made  with  teeth  of  the  same  kind,  so  that  any  one  oonld  work 
Id  any  other.  And  something  of  this  sort— something  which 
secures  some  of  these,  and  the  like  advantages,  has  been  done 
with  reference  to  cast-iron  toothed  wheels.  An  eminent  en- 
gineer, who  contributed  largely  to  Class  YI.,  has  also  proposed 
a  system  by  which  a  like  nniforroity  should  be  secured  in  the  di- 
mensions and  fitting  of  machinery,  and  especially  with  regard  to 
screws ;  fixing  thus  their  exact  diameter  and  pitch,  as  it  is  called 
— a  process  which  would  have  the  like  effect  of  making  the  con- 
struction, application,  and  repair  of  all  work  into  which  screws 
enter,  yastlv  more  easy  and  expeditious  than  it  now  is.  Now, 
these  are  the  great  and  beneficial  effects  which  follow  from  a 
good  and  generally-accepted  sub-classification  of  one  of  the 
lowest  members  of  that  classification  which  the  Cataloffue  exhi- 
bits to  us.  Mr.  Whitworth  would  classify  screws,  and  wheels, 
and  axles,  as  the  millwrights  have  classified  toothed  wheels ;  but 
screws,  or  wheels,  or  axles,  are  merely  one  kind  of  tool— one 
element  of  machinery;  and  tools  and  machinery  are  only  one 
class  out  of  thirty  of  the  great  collection  of  which  we  are  speak- 
ing. If,  then,  so  great  benefits  arise  from  a  common  underr 
standing  as  to  the  species  of  one  of  the  lowest  members  of  our 
classification,  may  we  not  expect  corresponding  advantages  horn 
a  fixation  of  the  names  and  distinctions  of  the  higher  members  ? 
— of  the  names  of  tools  and  machines,  for  instance ;  and  from  a 
perception  of  their  relations  to  each  other,  which  a  good  classi- 
fication brings  into  view ;  and  then,  again,  from  a  clear  percep- 
tion of  the  relation  of  class  to  class,  and  of  their  lines  of  demar- 
cation 7  And  may  we  not  expect,  that,  on  such  grounds,  the 
very  language  of  art  and  industry,  and  the  mode  of  regarding 
the  relations  of  their  products,  shall  bear  for  ever  the  impress  of 
the  Great  Exhibition  of  1851  ! 

He  next  proceeded  to  shew  how  different  was  the  relative  pro- 
gress of  art  and  science  in  the  classes  under  which  the  contnbu- 
tions  to  the  Exhibition  had  been  divided.  Thus,  in  the  first 
dass,  Mininff  and  Mineral  Products,  art  existed  before  science, 
and  has,  even  now,  scarcely  overtaken  her ;  but  in  the  second 
class,  Chemieal  Processes  and  Products,  science  has  not  only 
overtaken  art,  but  is  the  whole  foundation,  the  entire  creator  of 
the  art.  With  reference  to  Animal  and  Mineral  Substances,  the 
lecturer  said: — Who  knows  what  beautiful  materials  for  the 
makers  of  furniture  are  to  be  found  in  the  collections  of  woods 
ftrom  the  various  forests  of  the  Indian  Archipelago,  or  of  Australia, 
or  of  Tasmania,  or  of  New  Zealand  ?  Who  knows  what  we  may 
hereafter  discover  to  have  been  collected  of  fruits,  and  oils,  and 
medicines,  and  dyes ;  of  threads  and  cordage,  as  we  had  here 
from  New  Zealand  and  from  China  examples  of  such  novelties ; 
of  gums  and  vegetable  substances,  which  may,  in  some  unfore? 
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seen  manner^  promote  and  facilitate  the  prooeaBea  of  art?     How 
recent  is  the  application  of  caoutchouc  to  general  purposes  ! — yet 
we  know  now — and  on  this  occasion,  America  would  have  taught 
us  if  we  had  not  known — that  there  is  scarcely  any  use  to  which 
it  may  not  he  applied  with  advantage.     If  a  teacher  in  our  time 
were  to  construct  maxims  like  those  of  the  son  of  Sirach  in  the 
ancient  Jewish  times — ^like  him  who  says  (Ecclus.  zzxix.  26)  : 
''  The  principal  things  for  the  whole  use  of  man's  life  are  water> 
fire,  iron,  and  salt,  flour  of  wheat,  honey,  milk,  and  the  hlood  of 
the  grape,  oil,  and  clothing" — he  could  hardly  fail  to  make 
additions  to  the  list,  and  these  would  he  from  the  yegetable 
world.     Again,  how  recent  is  the  discovery  of  the  uses  of  gutta- 
percha?   In  the  great  collection  were  some  of  the  original  speci-. 
mens  sent  by  Dr.   Montgomery  to  the  India  House,  whence 
specimens  were  distributed  to  yarious  experimentalists.    Yet  how 
yarious  and  peculiar  are  now  its  uses,  such  as  no  other  substance 
could  replace !    And  is  it  not  to  be  expected,  that  our  contem- 
poraries, joining  the  insight  of  science  to  the  instinct  of  art, 
shall  discover,  among  the  yarious  sources  of  yegetable  wealth 
which  the  Great  Exhibition  has  disclosed  to  them,  substances  as 
peculiar  and  precious,  in  the  manner  of  their  utility,  as  those  aids 
thus  recently  obtained  for  the  uses  of  life  ? 

In  concluding  his  lecture,  the  reverend  gentleman  said — ^May 
we  not  expect  that,  from  this  time,  the  eminent  producers  and 
manufacturers,  artisans  and  artists,  in  every  department  of  art, 
and  in  every  land,  will  entertain  for  each  other  an  increased  share 
of  regard  and  good  will — of  sympathy  in  the  great  objects  which 
man's  office  as  producer  and  manufacturer,  artisan  and  artist, 
places  before  him— of  respect  for  each  other's  characters,  and  for 
the  common  opinion  of  their  body,  all  increased  by  their  being 
able  to  say,  "  We  were  students  together  at  the  Great  University 
in  1851.'^ 


LECTURE    I. 

Dec.  2nd,  1851. 


Mining y  qitarrying,  and  metaUurffical  proceues  and  products. 
By  Sir  Henry  T.  De  la  Beche,  C.B.,  F.R.S. 

The  lecturer  commenced  by  remarking  that  geographical  posi* 
tion  constitutes  a  most  important  element  in  the  consideration  of 
the  mineral  wealth  of  a  country  or  district ;  for,  other  conditions 
being  equal,  it  may  decide  on  the  propriety  of  ihexr  extraction  or 
non-extraction.  Even  important  minerals  may  be  so  situated  as 
to  be  unproductive  of  advantage  to  those  endeavouring  to  obtain 
them  for  use.  It  therefore  becomes  important  that,  when  speci- 
mens of  minerals  are  shewn  as  illustratiye  of  mineral  wealth. 
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reference  should  be  made  to  those  prooesses  by  which  sach 
niAtters  are  rendered  useful.  Without  this  preeautiony  much 
misconception  may  arise.  Let  us,  for  example,  consider  the  ores 
of  the  metab.  The  mere  exhibition  of  any  ore,  however  lidi,  is, 
in  itself,  of  little  Tslue,  beyond  the  information  that  the  specimen 
came  from  some  stated  locality.  The  circumstances  connected 
with  its  mode  of  occurrence,  and  with  the  means  at  command  to 
render  its  extraction  usefhl,  are  essential.  Pieces  of  rich  ores  are 
of  frequent  occurrence  in  localities  where,  from  a  want  of  their 
sufficient  abundance,  it  would  be  useless  to  attempt  any  profitable 
working  of  them.  Hence,  collections  of  ores  may  often  be  most 
Mlacious ;  indeed  it  is,  unfortunately,  somewhat  too  common  to 
find  specimens  of  ores  shewn  as  the  ordinary  products  of  mines 
where  they  are  really  rarities,  for  the  purpose  of  promoting  the 
purchase  of  shares  in  such  mines.  There  is  a  name  for  such 
imecimens  in  Cornwall,  where  they  are  termed  tloekinff  9tone$^ 
These  really  come  from  the  mines;  but  they  are  unfair  repre- 
sentations of  their  produce. 

As  fuel  (said  the  lecturer)  is  at  the  base  of  all  the  operations, 
the  products  of  which  ha?e  found  a  place  in  the  late  Exhibition, 
it  may,  in  the  first  instance^  be  desirable  to  glance  at  that  portion 
of  fuel  which  is  included  in  Class  I. 

All  our  mineral,  or,  as  it  has  been  termed,  fossil-ftiel,  is  deriTed 
from  regetable  matter, — the  growth  of  rarious  geological  times, 
and  of  diflerent  regions,  embedded  amid  detrital  matter  of  various 
kinds  from  local  circumstances,  and  presenting  modified  aspects 
in  accordance  with  the  general  physical  and  chemical  conditions 
to  which  it  has  been  subjected.  Its  chief  dimions,  for  industrial 
purposes,  may  be  regarded  as  lignite  (the  brmim  coal  of  the  Ger- 
mans), and  coal,  the  latter  of  various  kinds.  Indeed,  the  whole 
constitutes  a  series,  at  which  woody  matter,  but  slightly  altered, 
is  at  one  end,  and  stone-coal,  or  anthracite,  is  at  the  other.  It 
may  suffice  for  our  present  purpose  to  mention,  that  the  physical 
and  chemical  conditions  above  mentioned  are  the  causes  of  these 
differences,  and  have  been  of  such  an  order  that  the  proportion 
of  the  oxygen  and  hydrogen  of  the  original  vegetable  substance 
became  gradually  diminished,  as  regards  the  other  two  component 
parts  carbon  and  nitrogen ;  so  that  the  carbon  greatiy  piedomi- 
nates,  and  stone-coal,  or  anthracite,  is  the  result. 

Now,  the  character  of  these  fossil-fuels  is  of  the  greatest  im- 
portance in  their  varied  uses, — the  products  of  many  operations 
depending  upon  it,  especially  certain  metallurgical  processes. 
As  this  character  does  not  necessarily  depend  upon  geological 
age — though,  as  a  whole,  the  older  rocks  usually  contain  only 
that  state  of  fossil-fud  known  as  coal  of  some  kind — it  may  be 
expected  to  vary  materially  in  different  parts  of  the  worid.  The 
kind  of  fossil-fuel  found,  may  determine  the  development  of 
tain  brandies  of  industry,  other  circumstances  being  fiivorable. 
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r  As  regards  the  eoals  of  the  world,  it  is  well  known  that,  though 
our  conntry  may  not  be  that  containing  the  largest  amount  of 
fossil-fuel  (the  United  States  far  exceeding  us  in  this  respect),  it 
is,  at  the  present  moment,  nevertheless,  the  land  in  which  the 
largest  amount  is  raised.  The  annual  weight  raised  in  this  coun- 
try is  usually  now  estimated  as  equal  to  35,000,000  of  tons ;  or, 
taking  the  ton  of  coal  as  equal  to  about  a  cubic  yard,  more  than 
eleven  square  mUes  of  a  bed  of  coal  three  feet  thick,  supposing 
the  whole  of  the  coal  removed.  Of  this  large  amount,  about 
2,728j000  tons  are  exported,  leaving  the  remainder,  or  32,272,000 
tons  for  domestic  and  industrial  consumption,  —the  portion  de- 
voted to  the  latter  being  largely  employed  for  the  smelting  of  our 
^res,  especially  those  of  iron. 

Am  illustrative  of  the  importance  of  our  position  as  a  maritime 
state,  combined  with  our  possession  of  cheap  heat,  well  situated, 
Jthe  copper  smelting  of  Swansea,  with  that  of  Neath,  Tai-bach, 
«nd  Llannelly  in  its  vicinity,  was  adduced.  To  these  places,  in 
addition  to  the  greater  portion  of  the  copper  raised  in  the  British 
Islands,  cargoes  of  that  ore,  and  of  what  is  termed  the  regulus  of 
copper,  are  brought  round  by  the  Cape  of  Good  Hope  from  Aus- 
tralia in  one  direction,  and  round  Cape  Horn  from  Chili  and 
other  South  American  lands,  in  another. 

Though  regarding  the  specimens  of  coal,  as  such,  and  uncon- 
nected with  processes  to  which  they  were  material,  the  Exhibition 
might  be  defective,  it  contained  important  illustrations  of  the 
mode  of  occurrence  and  of  extraction  of  coal.  Among  the  maps, 
sections,  and  collections,  connected  with  this  subject,  the  exhibi- 
tion from  the  coal  district  of  Northumberland  and  Durham  should 
be  cited.  It  formed  an  important  series  of  illustrations,  compris- 
ing maps,  sections,  specimens  of  the  various  coals,  the  rocks  by 
which  they  are  accompanied,  plans  of  the  mode  of  working  the 
collieries,  sections  of  pits,  and  the  machinery  in  them,  with  the 
safety-lamps  used  in  the  district — a  highly  valuable  series,  and 
one  formed  expressly  for  the  Exhibition.  A  beautiful  model  by 
Mr.  Nicholas  Wood  exhibited  the  methods  of  working  coal  in  the 
northern  counties.  There  were  others  also  in  the  English  de- 
partment alike  instructive,  as  directing  attention  to  that  im- 
portant subject,  the  ventilation  of  collieries,  one  which  has  so 
justly  of  late  attracted  public  attention. 

As  relating  to  the  ventilation  of  collieries,  a  model  of  opening 
and  closing  the  doors  in  them,  by  the  passage  of  the  horses  and 
waggons,  or  of  the  men,  without  the  attendance  of  boys  or  others 
for  the  purpose,  had  very  important  bearings,  so  many  accidents 
having  occurred  from  the  ventilation  being  disarranged  by  leav- 
ing opeb  such  doors.  It  was  a  good  case  of  a  valuable  con- 
trivance, apparently  little  known  beyond  tht;  colliery  itself — the 
Foxhole  Colliery,  near  Swansea — being  made  more  extensively  so 
by  means  of  the  Exhibition. 
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As  connected  in  the  Exhibition  with  collieries^  though  in 
reality  applicable  to  shafts  generally  in  mines,  the  lecturer 
noticed  the  method  adopted  by  Mr.  E.  Rogers,  of  sinking  shafts 
at  Abercarn  Colliery,  Monmouthshire.  By  employing  electricity 
in  blasting,  he  is  enabled  to  explode  three  or  more  holes,  inclined 
to  each  other  in  the  depth,  simultaneously ;  and  thus  lifts  a  large 
mass  at  once  from  the  centre  of  the  sinking, — other  large  masses 
being  in  like  manner  afterwards  detached  from  the  surrounding 
portions  towards  the  sides. 

In  the  French  department,  and  in  a  small  case,  accompanied 
by  a  description  and  explanatory  drawing,  the  whole  seldom 
X  heeded  amidst  more  showy  objects,  were  to  be  seen  some  sorted 
and  crushed  coals,  with  a  few  pieces  of  coke,  haying  an  im- 
portant bearing  upon  the  employment  of  cheap  and  effective 
heat.  It  illustrated  the  method  of  M.  B^rd,  for  separating 
foreign  matter,  such  as  iron  pyrites  and  slate,  from  coal.  Its 
general  principle  was  that  of  the  "  jigging-machine "  of  the 
miners,  for  separating  ores,  after  crushing,  from  the  stony  matter 
with  which  they  may  be  associated,  by  agitating  the  whole  in 
water,  so  that  the  various  portions  become  arranged  according  to 
their  specific  gravities.  By  using  the  method  of  M.  B6rard,  the 
Chemin  de  Fer  du  Nord,  France,  was  enabled  to  employ  a  coal 
previously  found  injurious  to  the  locomotives,  and  a  considerable 
saving  was  effected. 

The  subject  of  metal  mining  was  said  to  include  a  consideration 
of  the  ores,  as  such ;  their  mode  of  occurrence  in  the  ground ; 
the  methods  employed  for  their  extraction;  and  the  means 
adopted  for  *'  dressing*'  them,  as  it  is  termed,  or  of  rendering 
them  marketable.  The  smelter  then  receives  them,  and  by  such 
metallurgical  processes  as  may  be  suitable  procluces  the  metal. 

Respecting  the  mode  of  occurrence  of  ores — a  most  important 
point — the  Exhibition  did  not  furnish  many  illustrations.  As 
regards  specimens  of  that  character,  it  was  not  to  be  expected 
that  they  could  be  readily  sent.  Such  collections  are  the  work 
of  time ;  requiring,  moreover,  a  constant  attention  to  given 
objects  of  inquiry,  in  connection  with  the  general  subject,  as  is 
abundantly  proved  by  the  difficulty  experienced  by  all  mining 
schools  in  satisfying  these  requirements.  A  fine  illustrative 
collection  of  this  kind  is  contained  in  the  Museum  in  Jermyn 
Street,  but  it  took,  sixteen  years,  and  that  with  the  hearty 
co-operation  of  able  men  in  the  mining  districts,  to  obtain  it. 

The  mode  of  occurrence  of  the  metalliferous  ores  is  twofold, 
viz.,  in  beds  or  layers,  or  filling  cracks,  fissures,  and  other  cavi- 
ties. The  clay  ironstones,  and  certain  oxides,  linown  as  bog- 
iron  ore,  belong  to  the  former  division.  The  alluvial,  or  other 
detrital  beds,  in  which  gold  is  found,  as  in  California,  Australia, 
Russia,  and  many  other  lands,  may  be  considered  as  also  included 
in  it.     In  Merthyr  Tydvil,  the  chief  locality  for  iron  works  in 
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South  Wales,  some  beds  of  ironstone  often  present  constant 
characters  for  considerable  distances,  while  others  are  more 
variable  in  composition  and  thickness. 

Looking  at  the  auriferoas  beds  in  some  regions,  even  those 
from  which  mnch  gold  may,  as  a  whole,  be  obtained,  we  must 
often  regard  the  mode  of  occurrence  of  the  metal  as,  taken  with 
the  bed,  to  represent  a  poor  ore.  When,  as  in  some  of  the  Rus- 
sian gold  washings,  two  hundred  tons  of  the  detrital  mass  has  to 
be  washed  and  examined,  to  obtain  a  single  pound  weight  of  gold, 
it  can  be  viewed  as  little  else. 

The  best  Ulustratiou  presented  by  the  Exhibition  of  the  mode 
of  occurrence  of  the  clay  ironstones  and  associated  coal,  was  that 
affwded  by  the  beautiful  model  accompanying  the  £bbw  Vale 
coUections ;  the  sequence  in  which,  from  the  coals,  ironstones,  "* 
and  limestone  used,  through  the  models  of  the  furnaces  to  the 
various  products,  was  highly  instructiTC,  and  creditable  to  the 
Company  exhibiting  them.  The  model  was  formed  of  an  original 
part  made  by  Mr.  Tliomas  Sopwith  (so  well  known  for  his  skill 
in  that  department  as  well  as  m  others),  to  which  the  Company 
had  addea  a  continuation.  The  model  is  constructed  to  a  com- 
mon scale  for  height  and  distance, — ^the  surface  represented  to 
correspond  with  the  actual  ground,  with  the  rivers,  roads,  fields, 
and  buildings,  while  the  lower  part  exhibits — every  coal  and 
ironstone  bed  being  shewn — the  true  relative  positions  of  the 
various  beds  with  the  works  which  have  been  carried  on  upon 
them.  Considering  how  completely  these  models  may  be  made 
to  record  all  the  workings,  and  how  far  superior  they  are  to  the 
usual  plans  and  sections,  it  is  surprising  that  they  should  not  be 
more  used  than  they  are,  affording,  as  they  do,  such  clear  and 
accurate  information  to  all  interested. 

As  to  illustrations  of  the  mode  of  occurrence  of  ores  in  mineral 
veins  or  lodes,  the  most  instructive  and  important  were  specimens 
of  part  of  the  silver  lode  of  Kongsberg,  Norway ;  and  of  part  of 
the  lead  lode  of  Grassington,  Yorkshire,  sent  by  the  Duke  of 
Devonshire. 

The  means  of  extracting  ores  from  the  metalliferous  mines  were 
but  slightly  represented.  There  were  illustrations  of  safety  fuses, 
for  blasting,  some  methods  of  raising  and  lowering  the  miners 
and  for  raising  the  ores,  and  a  few  Cornish  mining  sections.  With 
reference  to  this  subject,  however,  a  large  and  beautiful  model  of 
water-wheels,  connected  with  pumps,  from  the  Devon  Great  Con- 
sols Copper-mines,  requires  especial  mention.  The  dressing  of 
ores  did  not  receive  much  illustration. 

With  respect  to  the  metallurgical  processes  and  the  metals  pro- 
duced, the  case  was  different,  more  especially  as  regards  iron. 
This  metal,  the  most  important  to  mankind,  formed  the  chief 
feature  in  Class  I.,  whether  in  the  British  or  Foreign,  depart- 
ments.    There  were  some  excellent  illustrations  from  different 
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British  iron-vorks,  including  the  ores  and  fhel  employed.  Ca- 
nada and  Nova  Scotia  exhibited  their  iron:  some  bar-iron,  of 
good  qnahty,  ^m  the  former,  was  remarkable  for  being  manu- 
factured from  bog-iron  ore,  not  usually  found  good  for  bar-iron. 

The  Austrian  series  of  iron  was  excellently  well  displayed,  and 
tery  illustrative.  Many  parts  of  the  series  shewed  the  ores 
whence  the  metal  had  been  obtained,  with  the  various  parts  of 
the  processes,  including  the  slags.  In  this  collection  was  a  most 
remarkable  example  of  the  fine  rolling  of  iron, — the  latter  itself 
being  necessarily  of  excellent  quality.  The  ''iron  paper,"  as  it 
was  termed,  from  Neudeck,  in  Bohemia,  was  superior  to  all  of  its 
kind  exhibited ;  and  was  cited  by  the  lecturer  to  illustrate  the 
utility  of  the  Great  Exhibition.  It  soon  attracted  the  attention 
of  those  skilled  in  iron,  as  such  thin  rolled  iron  is  important  for 
button-making.  A  spirited  party,  connected  with  the  iron  trade, 
at  once  proposed,  in  a  proper  quarter,  to  imitate  this  Bohemian 
product.  This  was  attempted,  and  though  the  result  was  not 
quite  equal  to  the  original,  before  the  Great  Exhibition  closed, 
thin  rolled  iron,  of  a  quality  not  heretofore  produced  in  this 
country,  was  to  be  had  in  the  market. 

There  were  good  illustrations  also  of  the  Belgian  iron,  as  em- 
ployed for  yarions  purposes ;  and  other  countries,  known  as  rich 
m  that  metal,  forwarded  some  good  specimens. 

The  Exhibition  may  be  said  to  have  given  rise  to  the  most 
complete  view  of  the  iron  produce  of  this  country  which  we  pos* 
sess.  Mr.  Samuel  Blackwell,  himself  an  ironmaster,  accompanied 
the  collection  of  iron  ores,  previously  mentioned,  by  a  statement 
of  great  value.  He  estimates  the  gross  annual  production  of  iron 
in  Great  BriUin  to  be  now  upwards  of  2,500,000  tons.  **  Of  this 
quantity.  South  Wales  furnishes  700,000  tons ;  South  Stafford- 
shire (including  Worcestershire),  600,000  tons ;  and  Scotland, 
600,000  tons.  The  remainder  is  divided  among  the  various 
smaller  districts."  The  iron  of  England  and  Wales  was  pro- 
duced by  336  furnaces  in  blast  in  1850.  Though  a  considerable 
quantity  of  British  iron  is  exported,  a  very  large  proportion  re- 
mains to  be  variously  employed  in  our  own  industry. 

With  regard  to  copper,  the  chief  illustration  of  its  smelting, 
as  practised  in  this  country,  came,  as  might  be  expected,  from 
ISwansea,  where,  as  has  been  already  stated,  so  much  of  the  cop 
per  ore,  not  only  of  the  British  Islands,  but  of  other  parts  of  tne 
world,  is  converted  into  metal.  The  series  sent  was  important. 
The  Messrs.  Bankart  exhibited  illustrations  of  their  patent  pro-i 
cess  of  reducing  copper  ores.  Though  referred  to  Class  2,  men- 
tion should  be  here  made  of  Mr.  Longmaid's  process  of  reducing 
copper  ores.  In  it  the  sulphuret  of  iron  and  copper,  known  as 
copper  pyrites,  is  roasted  with  chloride  of  sodium  (common  salt). 
Sulphate  of  soda  is  produced,  the  copper  is  converted  into  a 
soluble  sulphate,  the  iron  left,  and  the  chlorine  liberated.     The 


Scientific  Notices,  69 

copper  is  then  thrown  down  from  its  solution.  There  was  also 
copper  firom  the  smelting  works,  Brace  mines.  Lake  Huron,  Ca- 
nada,  and  from  the  Bnrra*Burra  copper  mines.  In  the  Zollverein 
department  were  to  be  found  illustrations  of  the  processes  fol* 
lowed  in  extracting  the  copper  firom  the  cupriferous  state  of 
Mansfeld,  and  those  also  shewing  the  manner  of  obtaining  thet 
silver  from  the  same  beds :  other  foreign  departments  also  fur- 
nished specimens. 

The  illustrations  of  lead  were  chiefly  British ;  among  which 
was  an  excellent  exhibition  of  Pattinson's  important  process  for 
desilrerising  that  metal — a  process  which  has  been  of  great  ser« 
vice  to  lead-mining  generaUy, — ^rendering  many  lead-mines  work- 
able, with  profit,  which  must  otherwise  have  been  abandoned* 
The  lead-smelting  at  the  Allenheads  mines,  and  at  the  Wanlock 
Lead  Hills,  Dumfriesshire,  both  excellently  displayed,  are  both 
founded  on  Pattinson's  process.  While  touching  on  the  Wan- 
lock  Lead  Hills  exhibition,  the  lecturer  noticed  the  arrangements 
by  which  the  fumes  from  the  furnace  are  prevented  from  escap* 
ing,  and  from  damaging  the  surrounding  country,  while  lead, 
to  the  amount  of  thirty-three  per  cent,  from  the  deposits,  or 
*'fnme,"  is  obtained.  Other  British,  and  also  some  foreign 
works,  also  transmitted  illustrations  of  lead-smelting,  in  some 
cases  accompanied  by  sheet-lead,  lead  pipes^  lead  wires  and  tape, 
or  spun  leaa,  as  it  was  termed. 

With  regard  to  sine,  the  chief  exhibition  was  that  of  the  Yieille 
Montague,  Belgium,  dispersed  in  the  Belgian,  French,  and  Eng- 
lish departments.  This  establishment  is  the  most  considerable 
of  its  kind  in  the  world.  The  illustrations  of  its  produce,  sent 
by  the  Company  to  whom  it  belongs,  were  alike  remarkable  for 
their  abundance,  variety,  and  importance.  The  establishment 
now  employs  2646  persons,  and  it  produced  11,500  tons  of  zinc 
in  1 850.  With  the  exception  of  some  ingots  of  zinc  from  the 
Eshweiler  foundries,  Stolbei^  (Zollverein  department),  and  others 
from  the  Sterling  Hill  Mine,  New  Jersey,  tnere  would  appear  to 
have  been  no  other  illustrations  of  zinc-smelting  and  drawing. 

As  respects  tin,  Mr.  Oxland's  very  important  process  for  sepa- 
rating wolfram  (tungstate  of  iron)  from  tin  ore,  was  sent  by  the 
inventor  from  the  Drake  Walls  Tin  Mine,  on  the  Cornish  side  of 
the  Tamar. 

The  tin  of  Cornwall  and  Devon  has  long  supplied  the  chief 
portion  of  that  consumed  in  Europe  and  on  the  shores  of  the 
Mediterranean.  In  1850,  10,025  tons  of  tke  ore  were  raised. 
Taking  the  ore  at  ^50  per  ton,  it  would  have  a  value  of 
ie500,000  in  that  state  in  1850.  Tin  is  now  imported  from 
other  knds.  In  1850,  1798  tons  of  tin,  chiefly  from  Banca, 
were  imported;  and  2211  tons  were  exported;  shewii^  that 
only  413  tons  of  British  tin  found  its  way  elsewhere, — IIm  chief 
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part  of  our  tin  produce  being  reserved  for  our  own  industry,  for 
which  it  is  in  many  ways  so  important.  Tin  was  shewn  from 
the  Malay  peninsnla ;  from  Schb^genwald*  Bohemia,  and  from 
the  Avion  mountains,  Spain. 

Respecting  silver,  Pattinson's  important  process  has  been 
already  mentioned.  Attached  to  its  illustrations  was  a  large 
mass  of  silver,  weighing  3000  ounces,  well  shewing  the  *'  spit- 
ting," as  it  has  been  termed,  which  takes  place  while  the  mass 
was  cooling.  In  the  Allenheads  series  there  was  a  cake  of  silver, 
prepared  by  the  same  method,  weighing  8000  ounces.  The 
Kongsberg  collection  was  completed  by  proper  illustration  of  the 
silver  itself.  There  was  also  smelted  silver  from  Prince's  Loca* 
tion,  Lake  Superior,  Canada ;  from  the  Almeria  mines,  Spain ; 
and  from  Eschweiler  mines,  Stolberg  (ZoUvereiu). 

The  most  important  exhibition  connected  with  gold  was  that 
from  Reichenstem,  in  Silesia.  It  a£forded  an  excellent  example 
of  an  application  of  science  by  which  ores  previously  profitless 
became  valuable.  The  process  adopted  was  that  of  Professor 
Plattner,  of  Frieberg.  The  ores  of  the  Reichenstein  mines  are 
arsenical  pyrites,  containing  about  200  grains  of  gold  in  the  ton. 
These  are  roasted  in  a  reverberatory  furnace,  surmounted  by  a 
large  condensing  chamber,  on  which  the  arsenic  is  deposited,  as 
it  rises  in  fumes.  Oxide  of  iron,  a  certain  quantity  of  arsenic, 
and  the  gold  in  the  ore,  remain  beneath.  These  are  placed  in  a 
vessel,  so  that  a  carrent  of  chlorine  gas  is  transmitted  through 
them.  The  gold  and  iron  are  attacked,  are  separated  from  the 
residue  by  solution  in  water,  and  the  gold  is  precipitated  by 
sulphuretted  hydrogen.  The  importance  of  the  process  is  evi- 
dent ;  and  it  is  but  just  to  Dr.  Percy  to  state,  that  at  the  meet- 
ing of  the  British  Association  at  Swansea,  in  1848,  he  advocated 
the  employment  of  chlorine  for  a  similar  purpose. 

With  respect  to  the  metals  platinum,  palladium,  iridium,  and 
rhodium,  they  were  shewn  in  their  different  metallurgic  states  by 
Messrs.  Johnson  and  Matthey ;  and  the  method  of  reducing  anti- 
mony was  well  illustrated  by  Mr.  Hallett. 

The  class  under  consideration  also  included  steels  and  the 
alloys  generally  of  the  metals  considered  as  raw  materials.  As  a 
steel  exhibition  alone,  the  most  illustrative  collection  was  that 
sent  by  Messrs.  Naylor,  Yickers,  and  Co.  It  was  accompanied 
by  a  large  and  beautiful  model  of  the  furnaces,  rolling-mills,  and 
forge,  and  was,  altogether,  a  most  effective  display  of  British 
steel.  In  the  ZoUverein  department  there  was  an  excellent 
exhibition  of  steel  by  M.  Krupp,  of  Essen,  Dusseldorf.  A  broken 
cylinder  of  this  steel,  measuring  fifteen  inches  in  diameter,  was 
particularly  remarkable.  There  were  illustrations  of  steels  from 
various  lands,  and  they,  with  the  irons,  may  be  regarded  as  the 
most  effective  part  of  the  metallic  collections  in  the  Exhibition. 
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Brass  and  other  alloys  were  well  illustrated ;  but  they  were 
usually  so  combined  in  manufactures  as  not  to  come  under  Class  I. 

In  speaking  of  plumbago,  the  lecturer  referred  to  the  com- 
pressing  process  patented  by  Mr.  Brockedon,  of  which  illustra- 
tions were  in  the  Exhibition.  By  this  process,  much  of  the 
Borrowdale  plumbago  dust  has  been  utilized  with  advantage. 
The  plumbago  is  ground  into  fine  powder,  placed  in  packets,  and 
then  receives  a  pressure  equal  to  about  5,000  tons.  To  prevent 
the  injurious  effect  of  disseminated  air  in  the  packets  of  fine  pow- 
der, it  is  extracted  by  means  of  an  air-pump ;  and  thus  the  parti- 
cles themselves  can  be  brought  into  close  juxtaposition  and  forced 
to  cohere.  Of  the  application  of  plumbago  to  crucibles,  there 
were  several  examples, — some  well  known  for  their  quality. 

The  lecturer  also  shortly  noticed  the  collections  of  building 
stones,  marbles,  slates,  clays,  mineral  manures,  and  gems,  contri- 
buted to  the  Great  Exhibition ;  and  concluded  his  address  with 
the  following  remark : — Science  is  essential  to  progress  in  our 
department ;  and  it  is  most  cheering  to  find  its  union  with  prac- 
tice daily  becoming  more  thoroughly  appreciated  in  this  country, 
where  hitherto  we  have  not  enjoyed  the  educational  advantages, 
as  regards  instruction  connected  with  industry,  possessed  by  many 
other  nations.  We  have  had  the  advantage  of  seeing,  during  the 
late  Exhibition,  how  eagerly  our  foreign  brethren  in  industry 
seized  upon  all  shewing  the  useful  applications  of  science ;  how 
anxious  they  were  to  visit  the  localities  whence  illustrations  of 
them  were  derived.  Let  us  not  be  laggards  in  the  same  field. 
Let  us  strive  to  learn  as  well  as  teach ;  and  thus  improve,  for  the 
advantage  of  all,  the  good  fellowship  established,  by  the  influence 
of  the  Great  Exhibition,  among  so  many  able  men  of  various 
lands. 
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COURT  OP  QUEEN'S  BENCH,  WESTMINSTER. 

(SittingM  at  Niti  Prius,  before  Lord  CampheU  and  a  Special  Jury.) 

5th  Dec.,  1851. 
SEGINA  V.  STEIMEB. 

The  Attorney-General,  Mr.  Cleasby,  and  Mr.  Hindmarch,  ap- 

£  eared  for  the  Crown ;  and  Sir  F.  Thcsiger,  Mr.  Watson,  Q.C., 
[r.  Cowling,  and  Mr.  Webster,  for  the  defendant. 
This  case,  which  lasted  for  three  days,  was  a  proceeding,  by 
jctre  faeias,  to  repeal  a  patent,  granted  on  the  8th  of  August, 
1843,  to  Frederick  Steiner,  for  "  a  new  manufacture  of  a  certain 
coloring  matter,  commonly  called  garancine,"  being  a  oommuni- 
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eation  from  abroad.  The  coloring  matter  termed  garancine  is 
extracted  from  the  root  of  the  madder  phint,  and  ia  extensivelj 
used  in  dyeing  ▼arions  Idnds  of  manufactoies.  For  a  long  time« 
the  coloring  matter  was  extracted  by  the  means  of  hot  water,  the 
revise,  termed  ''spent  madder,"  being  considered  useless.  It 
was  belicFed,  however,  that  the  spent  madder  contained  a  con- 
siderable quantity  of  coloring  matter  in  combination  with  the 
woody  fibre  of  the  root,  and  yarious  plans  were,  from  time  to 
time,  suggested  for  extracting  this  matter,  and  turning  it  to  a 
useful  purpose.  The  defendant,  Steiner,  a  native  of  Alsace,  a 
place  celebrated  for  the  culture  of  the  madder  plant,  obtained  a 
patent  for  this  object  on  the  2nd  June,  1832.  According  to  the 
specification  of  that  patent,  diluted  sulphuric  acid,  of  the  strength 
of  1 .020,  was  to  be  employed.  That  method  was,  by  the  speci- 
fication, stated  to  be  applicable  to  the  extraction  of  the  coloring 
matter  Arom  both  fresh  and  **  spent  madder ;"  but  it  did  not 
appear  that  so  weak  a  solution  of  sulphuric  acid  had  much  effect 
in  extracting  the  coloring  matter  from  "  spent  madder.''  The 
defendant,  subsequently,  in  August,  1843,  took  out  the  patent 
now  in  question,  which  was  specially  applicable  to  the  extraction 
of  coloring  matter  from  "spent  madder."  According  to  the 
specification  of  this  patent,  a  much  stronger  solution  of  sulphuric 
acid  was  employed;  and  the  operation  of  this  solution  being 
further  assisted  by  the  addition  of  artificial  heat,  it  was  found 
that  a  laige  portion  of  coloring  matter,  held  in  combination  with 
the  fibre  of  the  wood,  could  be  obtained.  It  appeared  that 
Messrs.  Heald  &  Wilson,  of  Manchester,  had,  for  some  time,  held 
a  license  from  the  defendant  for  the  use  of  his  invention ;  but» 
conceiving  that  the  invention  was  substantially  included  in  the 
defendant's  patent  of  1832,  they  refused  to  continue  to  work 
under  such  hcense  after  the  expiration  of  that  patent  in  1846. 

On  behalf  of  the  Crown,  it  was  contended  that  the  patents  of 
1832  and  1843  were  substantially  the  same;  for,  by  using  a 
stronger  solution  of  sulphuric  acid  than  was  indicated  by  the 
specification  of  the  first  patent,  the  heat,  which  was  considered 
as  constituting  the  improvement  in  the  second  patent,  was  ob- 
tained— ^the  combination  of  sulphuric  acid,  in  a  large  proportion 
with  water,  producing  a  high  degree  of  heat.  Upon  this  ground, 
it  was  contended,  that  the  defendant,  in  claiming  the  application 
of  heat  as  a  novelty,  had  claimed  what  was  not  new.  Another 
objection  taken  to  the  defendant's  patent  of  1843  was,  that  the 
method  there  described  was  indentical  with  that  of  the  French 
chemists,  Gaultier  and  Person,  as  explained  in  a  work  published 
in  the  French  language  in  the  year  1834,  entitled  Manuel  du 
FaMeans  d*Indiennes,  This  work  was  published  nine  years 
before  the  defendant's  patent  was  taken  out,  and  was  proved  to 
have  been  sold  to  many  parties  in  England,  and  particularly  at 
Manchester,  in  the  year  1834,  and  following  years.     It  was  also 
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proved,  by  a  Mr.  Peake,  a  manafacturing  chemist,  that,  before 
the  year  1843,  he  had  actually  manufactured  a  ton  of  garancine 
from  '*  spent  madder,"  according  to  the  instructions  contained  in 
the  Manuel, 

In  support  of  the  patent,  seyeral  scientific  witnesses  of  emi- 
nence were  called,  who  gave  their  opinion  that  garancine  could 
not  be  made  in  the  mode  pointed  out  by  the  Manuel;  but,  on 
cross-examination,  it  was  ascertained  that  those  witnesses,  who 
spoke  so  positively  upon  this  point,  had  never  made  the  attempt, 
though  some  of  thexa  had  been  experimenting  upon  madder  lor 
several  months.  It  also  appeared,  from  the  evidence  given  by 
defendant's  witnesses,  that  the  work  in  question  was  but  little 
understood  or  appreciated  by  the  parties  most  interested  in  its 
contents. 

Lord  Campbell,  in  summing  up  the  evidence  to  the  jury,  said, 
the  question  for  their  determination  was,  whether  the  invention, 
at  the  date  of  the  patent  in  1843,  was  a  novelty  in  this  country. 
The  defendant  did  not  profess  to  be  himself  the  inventor  of  the 
improvement,  but  to  have  received  information  of  the  discovery 
from  a  foreigner.  If,  however,  he  took  out  a  patent  for  the  in- 
vention before  it  had  become  known  and  practised  in  England, 
the  patent  was  good  in  law ;  though,  if  it  had  become  already 
known  and  practised,  the  patent  should  be  repealed  as  void.  The 
fint  question  the  jury  would  have  to  determine  would  be,  whe- 
ther the  improvement  claimed  by  the  patent  of  1 843  was  sub- 
stantially claimed  by  that  of  1832 ;  but  as  they  would  probably 
be  of  opinion  that  it  was  not,  the  main  question  would  be,  whether 
the  mode  of  applying  sulphuric  acid  along  with  steam,  as  recom- 
mended by  Gaultier  and  Person,  was  not  perfectly  well  known  in 
England  by  the  publication  of  the  Manuel  for  several  years  before 
the  defendant  took  out  his  patent.  His  Lordship  here  called  the 
attention  of  the  jury  to  the  evidence  upon  this  point,  and  ob- 
served, how  satisfactory  it  would  have  been  if  those  scientific 
witnesses,  who  had  spoken  to  the  impossibihty  of  making  garan- 
cine in  the  mode  pointed  out  in  the  Manuel^  had  made  the  at- 
tempt. If  the  attempt  had  been  made,  it  would  have  been  very 
satisfactory  to  the  jury  to  have  been  informed  of  the  result  of  the 
experiment ;  but,  as  that  experiment  had  not  been  made,  it  natu- 
rally led  to  the  inference,  that  they  had  abstained  from  making 
the  experiment  because  they  thought  it  would  have  answered  too 
well.  The  jury  would,  however,  judge  between  the  parties,  and 
say,  whether,  upon  the  whole,  they  thought  the  defendant's  in- 
tention was  substantially  the  same  as  that  described  in  the  Manuel, 
and  whether  they  believed  that  the  latter  had  become  known  and 
practised  in  this  country  before  the  year  1843. 

The  jury  retired  to  consider  their  verdict,  and  upon  their  re- 
turn into  court,  gave  it  in  favor  of  the  Crown. 
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nint  or  llatnitiEC 

Tkai  have  passed  the  Great  Seal  of  IRELAND,  from  the  \7th 
November  to  the  \7th  December,  1851,  inclusive. 


To  Henry  RichardBon,  of  Aber  Hourant  Bala,  North  Wales,  Esq., 
for  certain  improvements  in  life-boats. — Sealed  20th  November. 

Thomas  Crook,  of  Preston,  in  the  county  of  Lancaster,  cotton 
manufactnrer,  and  James  Mason,  of  Preston,  aforesaid,  warper, 
for  certain  improvements  in  looms  for  weaving. — Sealed  20th 
November. 

George  Tate,  of  Bawtry,  in  the  county  of  York,  Oent.,  for  im- 
provements in  the  construction  of  dwelling  houses  and  other 
buildings,  including  carriages  and  floating  vessels ;  and  in  the 
propulsion  of  such  vessels ;  and  in  the  adaptation  and  manu- 
ncture  of  materials  for  such  uses. — Sealed  2nd  December. 

Philip  Nind,  of  Leicester-square,  Gent.,  for  improvements  in  the 
manufacture  of  sugar,  in  distilling,  and  in  cutting  and  raspine 
•  vegetable  substances, — being  a  foreign  conununication. — Smed 
2nd  December. 


mint  of  itatrtitfi 

Granted  Jbr  SCOTLAND,  suhse^ent  to  22nd  November,  1851. 


To  Richard  Whytock,  of  Edinburgh,  for  improvements  in  apply- 
ing colors  to  yams  or  threads,  and  in  weaving  or  producing 
fabrics  where  colored  or  party-colored  yams  or  threads  are 
employed. — Sealed  24th  November. 

Thomas  Crook,  of  Preston,  cotton  manufacturer,  and  James 
Mason,  of  the  same  place,  for  certain  improvements  in  looms 
for  weaving. — Sealed  26th  November. 

Thomas  Cussons,  of  Bunhill-row,  London,  for  improvements  in 
ornamenting  woven  fabrics  for  bookbinding  and  other  uses. — 
Sealed  26th  November. 

Henry  EUwood,  of  the  Firm  of  Ellwood  and  Sons,  Great  Char- 
lotte-street, Blackfriars-road,  London,  wholesale  hat  manufEio- 
turer,  for  improvements  in  the  manufacture  of  hats  and  other 
coverings  for  the  head. — Sealed  26th  November. 

John  Ashworth,  of  Bristol,  manager  of  the  Great  Western  Cotton 
Works,  for  certain  improvements  in  the  method  of  preventing 
and  removing  incrustation  in  steam-boilers  and  steam-gene- 
rators.— Sealed  26th  November. 

Jonathan  Grindrod,  of  Birkenhead,  consulting  engineer,  for  an 
improvement  in  the  machinery  for  communicating  motion  from 


New  Patents  Sealed.  75 

steam-engines  or  other  motive  power ;  and  in  the  construction 
of  rudders  for  Teasels. — Sealed  Ist  December. 

William  Bridges  Adams,  of  No.  1,  Adam -street,  Adelphi,  London, 
engineer,  for  certain  improvements  in  the  construction  of  roads 
and  ways  for  the  transit  of  passengers,  of  materials,  and  of 
goods ;  also  in  building,  and  in  bridges,  and  in  locomotive  en- 
gines and  carriages, — parts  of  which  improvements  are  appli- 
cable to  other  like  purposes. — Sealed  4  th  December. 

Godfrey  Ermen,  of  Manchester,  cotton-spinner,  for  certain  im- 
provements in  the  method  of,  and  apparatus  for,  finishing 
yams  or  threads. — Sealed  8th  December. 

James  Nasmyth,  of  Patricroft,  in  the  county  of  Lancaster,  engi- 
neer, and  Herbert  Minton,  of  Stoke-upon -Trent,  in  the  county 
of  Stafibrd,  china  manufacturer,  for  certain  improvements  in 
machinery  or  apparatus  to  be  employed  in  the  manufacture  of 
tiles,  bricks,  and  other  articles,  from  disintegrated  or  pulverized 
clay. — Sealed  11th  December. 

Frederick  William  Norton,  of  Paisley,  manufacturer,  for  certain 
improvements  in  the  manufiu^ure  or  production  of  plain  and 
figured  fabrics. — Sealed  12th  December. 

John  Livesey,  of  New  Lenton,  Nottingham,  draughtsman,  for 
improvements  iu  the  manufacture  of  textile  fabrics,  and  in  ma- 
chinery for  producing  the  same. — Sealed  15th  December. 

John  Gumming,  of  Paisley,  pattern  designer,  for  improvements 
in  the  production  of  surfaces  for  printing  or  ornamenting  &- 
brics. — Sealed  15th  December. 

Herman  Schroder,  of  Bristol,  for  improvements  in  manufacturing 
and  refining  sugar, — which  improvements  are  applicable  to 
evaporating  other  fluids,  where  a  low  temperature  is  advan- 
tageous.— Sealed  22nd  December. 

George  Gwynne,  of  Hyde-park-square,  London,  and  George  Fer- 
gusson  Wilson,  managing  director  of  Price's  Patent  Candle 
Company,  of  Belmont,  Yauxhall,  London,  for  improvements 
in  treating  fatty  and  oily  matters,  and  in  the  manufacture  of 
lamps,  candles,  night-lights,  and  soap. — Sealed  22d  December. 


SEALED    IN    ENGLAND. 

185L 


To  William  Exall,  of  Reading,  in  the  county  of  Berks,  engineer, 
for  improvements  in  certain  agricultural  implements,  and  in 
steam-engines  and  boilers  for  driving  the  same.  Sealed  Ist 
December — 6  months  for  inrolment. 

George  Laycock,  late  of  Doncaster,  in  the  county  of  York,  but 
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now  of  Albany,  in  the  State  of  New  York,  in  the  United  States 
of  America,  dyer,  for  improvements  in  unhairing  and  tanning 
skins.     Sealed  1st  December — 6  months  for  inrolment. 

William  Grayson,  of  Henley-on-Thames,  in  the  connty  of  Oxford, 
watch  and  dock-maker,  for  an  odometer  or  road  measurer,  to 
be  attached  to  carriages,  for  shewing  distances  over  which  the 
wheels  pass.     Sealed  1st  December — 6  months  for  inrolment. 

Thomas  Burstall,  of  Lee-crescent,  Edgbaston,  in  the  county  of 
Warwick,  civil  engineer,  for  certain  improved  machinery  for 
manufacturing  bricks  and  other  articles  firom  clay  alone,  or 
mixed  with  other  materials.  Sealed  1st  December — 6  months 
for  inrolment. 

John  Macintosh,  of  Berners-street,  in  the  county  of  Middlesex, 
civil  engineer,  for  improvements  in  steam-engines,  in  rigging 
and  propelling  vessels,  and  facilitating  their  progress  through 
the  water.     Sealed  4th  December — 6  months  for  inrolment. 

William  Wood,  of  Oxford-street,  in  the  county  of  Middlesex,  car- 
pet manufacturer,  for  improvements  in  the  manufacture  and 
ornamenting  of  carpets,  rugs,  and  other  fabrics.  Sealed  4th 
December — 6  months  for  inrolment. 

James  Thompson  and  Frederick  Altree,  of  Compton-street,  Bruns- 
wick-square, bakers,  for  certain  improvements  in  the  means 
of,  and  apparatus  for,  heating  ovens.  Sealed  5th  December — 
6  months  for  inrolment. 

Joseph  Harrison,  of  10,  Oxford-square,  Hyde-park-gardens,  engi- 
neer, for  certain  improvements  in  steam-engines.  Sealed  8th 
December— 6  months  for  inrolment. 

Peter  Armand  Le  Comte  de  Fontainemoreau,  of  South-street, 
Finsbury,  for  improvements  in  the  apparatus  for  kneading  and 
baking  bread  and  other  articles  of  food  of  a  similar  nature, — 
being  a  communication.  Sealed  8th  December — 6  months  for 
inrolment. 

Richard  Archibald  Brooman,  of  the  firm  of  J.  G.  Robertson  &  Co., 
of  Fleet-street,  London,  for  certain  improved  modes  of  apply- 
ing electro-chemical  action  to  manufacturing  purposes, — being 
a  communication.  Sealed  8th  December— 6  months  for  inrol- 
ment. 

Richard  Archibald  Brooman,  of  Fleet-street,  London,  for  improve- 
ments in  the  manufacture  of  sugar,  in  the  preparation  of  cer- 
tain substances  for  such  manufacture,  and  in  the  machinery 
and  apparatus  employed  therein, — ^being  a  communication. 
Sealed  8th  December — 6  months  for  inrolment. 

Isaac  Alexander,  of  112a,  High  Holbom,  biscuit  baker,  for  a 
mode  of  preparing  and  treating  certain  kinds  of  cheese, 
whereby  to  render  the  same  applicable  to  a  variety  of  culinary 
and  other  domestic  purposes.  Sealed  8th  December — 6  months 
for  inrolment. 

Perry  6.  Gardiner,  of  New  York,  civil  engineer  and  machinist. 
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for  improvements  in  the  manufacture  of  malleable  metals  into 
pipes,  hollow  shafts,  railway  wheels,  or  other  anal(^us  forms, 
which  are  capable  of  being  dressec^  turned  down,  or  polished 
in  a  lathe.  Sealed  8th  December — 6  months  for  inrolment. 
Charles  Cowper,  of  Southampton-buildings,  Chancery-lane,  for 
improvements  in  separating  coal  from  foreign  matters,  and  in 
apparatus  for  that  purpose, — ^being  a  communication.  Sealed 
8th  December — 6  months  for  inrolment. 

William  Pidding,  of  the  Strand,  in  the  county  of  Middlesex, 
Gent.,  for  improvements  in  the  treatment,  manufacture,  and 
application  of  materials  or  substances  for  building  purposes. 
Sealed  8th  December — 6  months  for  inrolment. 

John  Lake,  of  Apsley,  in  the  county  of  Hertford,  civil  engineer, 
for  improvements  in  propelling  on  canals  and  rivers.  Sealed 
8th  December — 6  months  for  inrolment. 

Thomas  Restell,  of  the  Strand,  in  the  county  of  Middlesex, 
watch-maker,  for  improvements  in  locks  or  fastenings.  Sealed 
8th  December — 6  months  for  inrolment. 

John  Frearson,  of  Birmingham,  for  improvements  in  cutting, 
shaping,  and  pressing  metal  and  other  materials.  Sealed  1 0th 
December — 6  months  for  inrolment. 

James  Webster,  of  Leicester,  for  improvements  in  drying  gloves 
and  other  articles  of  hosiery.  Sealed  1 0th  December — 6  months 
for  inrolment. 

Etienne  Alexander  Armand,  of  Paris,  for  improvements  in  the 
modes  of  distilling  and  treating  organic  substances  and  bitumi- 
nous matters,  and  in  the  treatment  of  their  products,  together 
with  the  apparatus  used  for  the  said  purposes.  Sealed  10th 
December — 6  months  for  inrolment. 

Alfred  Vincent  Newton,  of  the  Office  for  Patents,  6^^  Chancery- 
lane,  in  the  county  of  Middlesex,  mechanical  draughtsman,  for 
improvements  in  dyeing  textile  fabrics, — being  a  communica- 
tion.    Sealed  10th  December — 6  months  for  inrolment. 

Thomas  Masters,  of  Regent-street,  confectioner,  for  improvements 
in  retaining  and  drawing  oS  aerated  and  oUier  liquids,  and  in 
charging  vessels  with  gaseous  fluids,  applicable  to  vessels  for 
holding  solid  matters ;  and  also  as  a  fastening  for  utensils,  and 
apparatus,  and  in  holders  for  cigars.  Sealed  1 1th  December — 
6  months  for  inrolment. 

Thomas  TweUs,  of  Nottingham,  manufacturer,  for  certain  im- 
provements in  the  manufacture  of  looped  fiibrics.  Sealed  15  th 
December — 6  months  for  inrolment. 

Frederick  William  Norton,  of  Paisley,  in  the  county  of  Renfrew, 
North  Britain,  manufacturer,  for  certain  improvements  in  the 
manufacture  or  production  of  plain  and  figured  fabrics.  Sealed 
16th  December — 6  months  for  inrolment. 

John  Gedge,  of  Wellington-street,  Strand,  in  the  county  of  Mid- 
dlesex, for  improvements  in  the  treatment  of  certain  substances 
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for  the  production  of  manares, — being  a  commanication.  Sealed 
1 7th  December — 6  months  for  iurolment. 

James  Soater  and  James  Worton,  of  Birmingham,  for  improve- 
ments in  the  manafactare  of  papier-mach^,  and  in  articles  made 
therefrom ;  and  in  the  manufacture  of  buttons,  studs,  and 
other  articles  where  metal  and  glass  are  combined.  Sealed 
1 7th  December — 6  months  for  inrolment. 

William  Hirst,  of  Manchester,  manufacturer,  for  certain  improTe- 
ments  in  machinery  or  apparatus  for  manufacturing  woollen 
cloth,  and  cloth  made  from  wool  and  other  materials.  Sealed 
1 9th  December — 6  months  for  inrolment. 

Moses  Poole,  of  the  Patent  Bill  Office,  London,  Gent.,  for  im- 
provements in  apparatus  for  excluding  dust  and  other  matters 
from  railway-carriages,  and  for  ventilating  them, — ^being  a 
communication.  Sealed  19th  December — 6  months  for  inrol- 
ment. 

Henry  Clayton,  of  Atlas  Works,  Upper  Park-place,  Dorset-square, 
for  improvements  in  the  manufacture  of  tubes,  pipes,  tiles,  and 
other  articles  made  from  plastic  materiab.  Sealed  19th  De- 
cember— 6  months  for  inrolment. 

Samuel  Wilkes,  of  Wolverhampton,  brass-founder,  for  improve- 
ments in  the  manufacture  of  kettles,  saucepans,  and  other 
cooking  vessels.  Sealed  1 9th  December — 6  months  for  inrol- 
ment. 

Joseph  Burch,  of  Craig  Works,  Macclesfield,  for  improvements  in 
pnnting  and  ornamenting  cut  pile  and  other  fabrics  and  yarns. 
Sealed  19th  December — 6  months  for  inrolment. 

Christopher  Bands,  of  Shad  Thames,  miller,  for  improvements  in 
grinding  wheat  and  other  grain.  Sealed  19th  December — 6 
months  for  inrolment. 

James  Frederick  Lackersteen,  of  Kensington-square,  civil  engi- 
neer, for  improvements  in  machinery  for  cutting  or  splitting 
wood  and  other  substances,  and  in  the  manufacture  of  boxes. 
Sealed  19th  December — 6  months  for  inrolment. 

Frederick  Bousfield,  of  Devonshire-place,  Islington,  Gent.,  for  a 
new  manufacture  of  manure.  Sealed  1 9th  December — 6  months 
for  inrolment. 

Charles  Howland,  of  New  York,  engineer,  for  improvements  in 
apparatus  for  ascertaining  and  indicating  the  supply  of  water 
in  steam-boilers.  Sealed  19th  December — 6  months  for  iurol- 
ment. 

William  Elliott,  of  Birmingham,  manufacturer,  for  improvements 
in  the  manufacture  of  covered  buttons.  Sealed  19th  Decem- 
ber— 6  months  for  inrolment. 

Rodolphe  Helbronner,  of  Regent-street,  for  improvements  in  ap- 
paratus used  when  obtaining  instantaneous  light.  Sealed  19th 
December — 6  months  for  inrolment. 

John  Thornton  and  James  Thornton,  both  of  Melbourne,  in  the 
county  of  Derby,  mechanics,  for  improvements  in  the  manu- 
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fkcture  of  meshed  and  looped  fabrics  and  other  weayings ;  and 
in  raising  pile  on  looped  fabrics  and  other  weavings.  Sealed 
19th  December — 6  months  for  inrolment. 

William  Emery  MilUgan,  mechanical  eneineer,  of  the  City  of 
New  York,  for  certain  improvements  m  the  construction  of 
boilers  for  generating  steam.  Sealed  19th  December — 6  months 
for  inrolment. 

Charles  Lamport,  of  Workington,  in  the  county  of  Cumberland, 
ship-builder,  for  improvements  in  reefing  sails.  Sealed  19th 
December — 6  months  for  inrolment. 

Richard  Archibald  Brooman,  of  Fleet-street,  for  improvements  in 
sounding  instruments, — being  a  communication.  Sealed  19th 
December — 6  months  for  inrolment. 

John  Davie  Morries  Stirling,  of  Black  Grange,  North  Britain, 
Esq.,  for  certain  alloys  and  combinations  of  metals.  Sealed 
22nd  December — 6  months  for  inrolment. 

Sydney  Smith,  of  Nottingham,  for  improvements  in  indicating 
the  height  of  water  in  steam-boilers.  Sealed  22nd  December-— 
6  months  for  inrolment. 

Augustus  Applegath,  of  Dartford,  in  the  county  of  Kent,  for  im- 
provements in  machinery  used  for  printing.  Sealed  24th  De- 
cember— 6  months  for  inrolment. 

Antonio  de  Sola,  of  Madrid,  in  the  Kingdom  of  Spain,  for  cer- 
tain improvements  in  the  treatment  of  copper  minerals, — ^being 
a  communication.  Sealed  24th  December — 6  months  for  in- 
rolment. 

Christopher  Nickels,  of  Tork-road,  Lambeth,  and  Thomas  Ball, 
and  John  Woodhouse  Bagley,  of  Nottingham,  for  improve- 
ments in  the  manufacture  of  knitted,  looped,  and  other  elastic 
fabrics.     Sealed  24th  December — 6  months  for  inrolment. 

Alfred  Vincent  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  in  the  county  of  Middlesex,  mechanical  draughtsman,  for 
improvements  in  separating  substances  of  different  specific  gra- 
vities,— being  a  communication.  Sealed  24th  December--6 
months  for  inrolment. 

Joseph  Stenson,  of  Northampton,  engineer  and  iron  manufac- 
turer, for  improvements  in  the  manufacture  of  iron,  and  in  the 
steam  apparatus  used  therein, — ^part  or  parts  of  which  are  also 
applicable  to  evaporative  and  motive  purposes  generally.  Sealed 
27th  December — 6  months  for  inrolment* 
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CELESTIAL  PHENOMENA  for  January,  1852. 


D.   H.     M. 

1  Clock  before  the  0  8ra.  S78. 
^-       ])  rises  Oh.  50in.  A. 

—  ]>  pass  mer.  7h.  37m.  A. 

—  D  sets  Ih.  29ni.  M. 
2  25   S  in  Penhelion. 

16  25   §  in  conj.  with  Juno,  difr.  of  dec. 
6.  35.  S. 

2  1  51  0  in  Perigee 

8  Occul.  j^  Tauri,  im.  16h.  50in. 

em.  17h.  20nu 

4  5  5H  %*B  first  sat  will  im. 

5  •  Clock  before  the  0  5m.  288. 

— >       ]>  rises  2h.  42m.  A. 

—  ])  pass  mer.  lOh.  54m.  A. 

—  ]>  sets  6h.  6m.  M. 

28  28   ff  in  inf.  coqj.  with  the  0 ' 

7  Moon  total  eclipse. 

4  20  Begins  1  Magnitude  of  the 

6  10  Middle  }  Eclipse 

7  59  Ends     J  1-667  (  Ddia.=  l.) 

6    9  Ecliptic  oppo.  or  Q  full  moon 
15  88   $  greatest  hel.  laL  S. 

8  11  41   ^  in  coi\j.  with  the  })  diff.  of 

dec.  2.  8.  N. 
22  48  li^  stationary 

9  OocuL  87  Leonis,  im.  18h.  44m. 

em.  19h.  38m. 

10  Clock  before  the  0  7m.  878. 
-^       ])  rises  8h.  22m.  A. 

—  }>  pass  mer.  2h.  45m.  M. 

—  ])  sets  lOh.  15m.  M. 

9  86   2  in  conj.  with  Vesta,  diff.  of 

dec.  1.  52.  S. 
10         2>  in  Perigee 

11  7  51  It's  first  sat.  will  im. 
11  10  29  9  ^atest  hel.  lat  N. 

14  llSDinQor  last  quarter 

15  Clock  before  the  0  9m.  33s. 

—  D  rises  Ih.  42m.  .\f . 

—  D  pass  mer.  7h.  3m.  M. 

—  D  sets  Oh.  12m.  A. 

8  17  lit  i"  ^°^-  witli  ^^^  D  <liff«  of  dec. 

3.  37.  S. 
17  9  sutionary 

—  Mercury,  R.  A.,  18h.  27m.  dec. 

20.  21.  S. 

—  Venus,  K.  A.,  21h.  43m.  dec.  15. 

23.  S. 

—  Mars,  R.  A.,  8h.  42m.  dec.  22. 

47.  N. 

—  Vesta,  R.  A.,  21h.  24m.  dec.  18. 

55.  S. 


18 

3 

18 

23 

19 

4 

19 

5 

6 

20 

D.   M.     M. 

17  Juno,R.A.,19h.52m.dec.l8.1.S. 

—  Pallas,  R.  A.,  3h.  5m.  dec.  24. 

36.  S. 

—  Ceres,  R.  A.,  6h.  24m.  dec.  29. 

44.  N. 

—  Jupiter,  R.  A.,  ]5h.  8m.  dec.  16. 

32.  S. 

—  Saturn,  R.  A.,  lb.  46m.  dec.  8. 

22.  N. 

—  Uranus,  R.  A.,  Ih.  54m.  dec.  1 1. 

11.  N. 

—  Mercury  pass  mer.  22h.  40m. 

—  Venus  pass  mer.  lb.  59m. 
'  —      Mars  pass  mer.  12h.  54m. 

—  Jupiter  pass  mer.  19h.  21m. 

—  Saturn  pass  mer.  6h.  Im. 

—  Uranus  pass  mer.  6h.  8m. 
80  l^in  a  with  the  0 

49  Juno  in  conj  with  the  0 
4  J^  in  conj.  with  the })  diS  of  dec. 

1.  41.  N. 

30  %*B  third  sat  will  im. 
8  It's  second  sat  will  im. 

31  %*B  third  sat.  will  em. 
0  eclipsed,  in  vis.  at  Greenwich 
Clock  before  the  011m.  12s. 
D  rises  7h.  29m.  M. 
]>  pass  mer.  1  Ih.  80m.  M. 
]>  sets  3h.  30m.  A. 

13  %*9  first  sat  will  im. 

22  Isl  in  a  with  the  0 
27  Ecliptic  coi^j.  or  0  new  moon 

23  9  in  conj.  with  the  ]>  diff.  of  dec 

2.  9.  N. 
46   ^  in  oppo.  to  the  0 

Clock  before  the  0  12m.  82s. 
])  rises  lOh.  Im.  M. 
D  pass  mer.  3h.  28m.  A. 
]>  sets  9h.  4m.  A.    . 
0   D  in  Apogee 
6  %*B  first  sat  will  im. 
21    1^  in  conj.  with  the  D  diff.  of  dec. 
2.  57.  N. 

50  ^  in  conj.  with  the  ]>  diff.  of  dec 
4.  57.  N. 

43  Pallas  in  D  with^he  0 
86   9  greatest  elong.  25.  3.  W. 
34   }>  in  D  or  first  quarter 

Occul.  B.A.C.  1468.  im.  12h.  50m. 
em.  13h.  50m. 

—  Occul.  •  Tauri,  im.  15h.  7m.  em. 
]5h.  59m. 

J.  LEWTUWAITE,  Rotherhithc 
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No.  CCXLII. 


RECENT  PATENTS. 

To  Charlbs  Mo&by^  citizen  of  the  United  States  of  America, 
Oent.,  for  improvements  in  machinery  for  preparing,  dress- 
ing, cutting,  and  shaping  stone  and  other  materials  made 
use  of  for  building  purposes  and  architectural  decorations, 
a  communication. — [Sealed  10th  May^  1851.] 


This  inyention  refers^  firstlyj  to  certain  arrangements  of  ma- 
chinery for  dressing  and  shaping  hard  and  soft  stone^  slate, 
marble,  and  other  like  granular  substances ;  and,  secondly, 
to  the  manufacture  of  the  cutting-tools  used  in  such  or  similar 
machinery. 

In  Plate  III.,  fig.  1,  represents  in  side  elevation,  and  fig.  2, 
in  plan  view,  an  arrangement  of  apparatus  intended  to  reduce 
the  material  from  the  rough  state  in  which  it  leayes  the 
quarry,  and  prepare  it  for  the  finishing  action  of  the  ma- 
chinery hereafter  mentioned,  a,  a,  is  the  traversing  bed  of 
the  machine,  supported  on  parallel  rails  b,  b ;  and  c,  c,  are  side 
standards,  which  carry  the  tools  and  the  mechanism  for 
working  them.  Mounted  in  bearings,  in  the  cross-head  of 
the  standards,  are  three  pinions,  gearing  into  each  other. 
The  axle  of  the  middle  pinion  carries  a  hand-wheel,  for  giving 
motion  to  the  three ;  and  the  axles  of  the  other  pinions  are 
elongated  downwards,  and  threaded,  for  the  purpose  of  taking 
into  lugs,  projecting  from  the  under  side  of  a  sliding  firame 
d,  d,  which  carries  the  chipping-tools,  and  thereby  affording 
a  means  of  adjusting  the  name  to  any  desired  elevation.  In 
this  firame  are  formed  bearings  for  a  crank-shaft  e,  which 
receives  rotary  motion  from  a  steam-engine,  or  other  motive 
power,  by  a  strap  and  rigger,  as  shewn ;  and  is  governed,  in 
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its  rotation^  by  means  of  a  fly-wheel.  The  shaft  e,  is  pro- 
vided with  four  cranks ;  but  a  greater  or  lesser  number  may 
be  usedy  according  to  the  nature  of  the  work  required  to  be 
accomplished.  To  each  crank  a  chipping-tool^^  is  connected 
by  a  strap  and  brasses ;  and  the  throw  of  the  cranks  is  so 
arranged,  that  the  descent  of  the  tools  upon  the  work  shall 
follow  in  succession!  instead  of  being  simultaneous.  The  took 
/  work  in  a  guide  g,  attached  to  the  frame  d;  and  they  are 
furnished  with  flat  springs  h,  which  bear  against  the  guide, 
and  cause  the  tools  to  keep  in  contact  with  their  work.  Re- 
movable cutting  edges  are  fitted  to  the  tools,  by  entering  a 
socket  in  the  end  thereof;  and  they  are  held  in  their  places 
by  a  binding  screw.  These  cutting  edges  are,  by  preference, 
serrated;  and,  being  applied  as  described,  they  may, when 
worn  or  broken,  be  reaaily  replaced  by  new  ones. 

From  the  above  description  it  will  be  understood,  that 
when  rotary  motion  is  given  to  the  crank-shaft,  the  tools  will 
be  caused  to  strike,  in  succession,  upon  the  upper  surface  of 
the  stone,  and  chip  off  the  rough  protruding  parts  which  it 
may  present ;  and,  by  a  riow  traverse  motion  being  given  to 
the  table  on  which  the  stone  is  fixed,  the  whole  of  the  upper 
surfaee  will  be  gradually  brought  under  the  action  of  the 
tools. 

When  the  stone  has  been  thus  dressed,  it  is  ready  to  be 
finished  in  the  machine  shewn  in  side  elevation  (being  partly 
in  section)  at  fig.  8.  This  machine  is  provided,  uke  the 
former,  with  a  traversing  table  a,  for  carrying  the  stone  to  be 
operated  upon,  which  table  rests  on  rails  6,  b,  and  is  traversed 
by  means  of  a  worm  c,  keyed  on  to  a  shaft  d,  and  taking 
into  a  rack  e,  attached  to  the  under  side  of  the  table.  The 
side  standards  of  the  machine  are  shewn  Btf,f;  and  they 
carry,  at  their  upper  end,  a  regulating  apparatus,  similar  to 
that  in  the  before-described  machine,  for  supporting  a  vertical 
frame  g,  g,  and  determining  the  elevation  at  which  it  shall 
stand.  This  frame  g,  g,  is  connected  to  the  side  standards 
f,f,hj  means  of  screws,  which  pass  through  slots  made  in 
the  framing ;  and  it  is  provided  with  bearings  for  carrying  a 
vertical  shaft  A,  at  the  lower  end  of  which  the  cutting-tools 
f,  t,  are  mounted.  These  cutting-tools  (which  are  termed 
'^  burrs  ")  are  discs  of  iron  or  steel,  mounted  loosely  on  axles, 
radiating  from  a  common  centre,  and  having  their  bearings 
in  lugs,  projecting  downwards  from  a  cross-arm  or  disc, 
attached  to  tne  lower  end  of  the  shaft  h ;  and  the  peripheries 
of  the  burrs  are  serrated,  to  enable  them  to  cut  or  reduce  the 
stone  by  rolling  over  its  surface.     Keyed  to  the  shaft  A,  is  a 
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dram  or  pulley,  over  which  a  band,  from  any  first  mover, 
passes,  for  giving  rotation  to  the  burrs ;  and,  by  this  means, 
the  burrs  are  caused  to  roll  over  the  stone  and  describe  a 
series  of  parallel  ares  thereon.  Of  these  burrs  there  may  be 
one,  two,  or  more  sets  employed,  according  to  the  amount  of 
power  at  the  command  of  the  operator. 

Fig.  4,  represents,  in  plan  view,  an  arrangement  of  ma- 
chinery for  dressing  two  fiices  of  a  block  of  stone  at  one  and 
the  same  time.  This  arrangement  is  intended  principally  for 
dressing  grindstones ;  but  it  may  also  be  used  for  preparing 
millstones,  or  other  circular  blocks  of  stone,  a,  a,  is  a  rect- 
angular frame,  forming  the  bed  of  the  machine ;  and,  to  one 
end  thereof,  a  frame,  furnished  with  two  standards  i,  6,  is 
bolted.  These  standards  support  a  horizontal  shaft  c,  which 
is  furnished  with  driving-pulleys  d,  and  carries,  on  its  inner 
end,  the  stone  to  be  dressed.  Mounted  upon  V-rails  on  the 
bed-frame  is  a  frame  e, «,  which  is  connected  to  the  bed<*frame 
by  an  adjusting-s<^w^  (furnished  with  a  hand-wheel),  taking 
into  a  vertical  piece  cast  on  the  bed-frame.  The  object  of  this 
connection  is  to  adjust  the  position  of  the  frame  «,  with  re- 
spect to  the  bed-frame,  for  the  purpose  that  will  be  presently 
described.  This  frame  e,  itself,  carries  an  adjustable  frame  g, 
the  line  of  motion  of  which  is  at  right  angles  to  that  of  the 
frame  ei  and  the  relative  positions  of  the  two  frames  are  de- 
termined by  a  screw  A,  which  passes  through  one  side  of  the 
frame  g,  and  through  a  raised  piece  cast  on  the  frame  e.  In 
the  frame  g,  at  one  side,  a  slot  is  formed,  to  allow  of  a  screw 
passing  through  to  the  frame  e,  below,  and  thereby  effecting 
another  connection,  which  will  allow  the  upper  frame  to  slide 
over  the  face  of  the  lower  frame  when  required.  Bolted  to 
the  frame  g,  is  a  rectangular  bracket-piece  «,  which  carries 
two  sets  of  burrs  A:,  A,  for  dressing  the  stone.  These  burrs 
are  mounted  loosely  on  their  aades,  and  are  set  at  right  angles 
to  each  other;  and,  by  turning  the  screws/  and  A,  of  the  ad- 
justable frames,  they  are  brought  up  into  contact  with  their 
work.  Rotary  motion  now  being  given  to  the  stone,  through 
one  of  the  driving-pulleys  and  the  shaft  c,  the  stone  is  made 
to  rotate  in  close  contact  with  the  burrs,  and  is,  by  that 
means,  reduced  at  its  periphery  and  at  one  of  its  sides  simuU 
taneously. 

It  will  be  readily  understood,  that  stones  of  various  thick- 
nesses may  be  expeditiously  dressed  by  increasing  the  num-' 
her  of  the  burrs  until  they  present  a  cutting  or  reducing 
surface  equal  in  breadth  to  the  periphery  of  the  stone  to  be 
aeted  upon.     Or,  when  stone  tor  a  shaft  is  required  to  be 
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redaced,  the  bum  which  act  upon  the  flat  sar&ce  of  the 
stone  may  be  thrown  out  of  action  when  they  have  dressed 
that  surface,  and  a  traverse  motion  may  be  given  to  the  other 
set  of  burrs,  in  a  line  with  the  axis  of  the  shaft,  so  as  to  bring 
the  burrs  into  contact  with  the  periphery  of  the  shaft,  after 
the  manner  of  working  the  cutting  tools  m  a  self-acting  lathe. 
Fig.  5,  is  a  side  elevation  of  a  machine  in  which  the  burrs 
are  caus^  to  act  by  impact ;  and  fig.  6,  is  a  front  view  of  the 
same.  The  stone  to  be  operated  upon  is  supported  on  a  tra- 
versing-table,  composed  of  a  rectangidar  frame  a,  with  re- 
movable cross-bars  b.  When  the  stone  is  required  to  have 
an  axial  motion,  these  bars  are  removed,  and  the  stone  is  sup- 
ported by  poppet-heads  c,  c,  similar  to  those  used  in  a  lathe ; 
and  like  means  to  that  employed  in  such  machinery  is  used 
for  determining  the  amount  of  axial  motion  the  stone  is  to 
receive,  and  for  effecting  the  traverse  of  the  stone  under  the 
burrs  or  cutting  tools,  d,  d,  are  standards,  connected  toge- 
ther at  top  by  a  cross-piece,  and  carrying  two  adjustable 
sliding-pieces  d*,  d*,  which  form  bearings  for  the  axle  e. 
Mounted  on  this  axle  is  a  drum  /,  around  the  periphery  of 
which  a  series  of  curved  plates  g,  with  bracket-pieces  cast  on 
them,  is  bolted.  These  plates  each  carry  a  row  of  burrs, 
mounted  loosely  on  axles,  which  have  their  bearings  in  the 
bracket-pieces  of  the  plates ;  and  the  burrs  are  so  arranged, 
that  those  in  one  row  will  '^  break  joinf  with  the  burrs  in  the 
neighbouring  row ;  and  thus  the  raised  lines  of  stone  left  by 
the  row  of  burrs  which  had  last  struck  upon  the  surface  of 
the  stone,  will  be  reduced  by  the  action  of  the  next  succeeding 
row,  and  so  on.  The  nice  adjustment  of  the  burrs  to  their 
work  is  effected  by  means  of  vertical  screws  A,  A,  which  seve- 
rally pass  through  a  threaded  piece  bolted  to  the  sliding- 
pieces  d*,  and  have  their  bearings  at  foot  in  a  step  provided 
for  them,  and  at  top  in  the  cross-bar  of  the  standards.  Keyed 
to  the  upper  end  of  these  screws  are  the  bevilled  wheels  t,  t, 
which  gear  into,  and  are  driven  by,  pinions  y,y,  on  the  hori- 
zontal shaft  k, — by  turning  which,  by  means  of  the  band- 
wheel,  the  elevation  of  the  sliding-pieces  d*,  and,  consequently, 
the  position  of  the  axle  e,  is  determined.  On  one  end  of  the 
shaft  e,  a  driving-puUey  is  keyed,  which,  by  means  of  a  strap 
passing  from  any  first  mover,  gives  rotation  to  the  shaft,  and 
causes  the  burrs  to  strike  in  rapid  succession  upon  the  surface 
of  the  stone  which  is  presented  to  their  action.  It  will,  of 
course,  be  understood,  that  these  burrs  must  be  set  around 
the  drum  with  great  nicety,  so  that  they  shall  be  equidistant 
from  the  centre  of  motion,  and  thus  all  cut  into  the  stone  at 
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an  equal  depth,  to  prodace  a  uniformly  smooth  surface.  On 
the  other  end  of  the  shaft  e,  is  a  pinion,  which  gears  into 
another  pinion  on  a  vertical  shaft  I,  which  turns  in  bearings 
carried  by  the  shaft  e,  and  is  capable  of  rising  and  falling 
therewith.  It  also  works  through  a  bearing  m,  and  is  in- 
tended to  carry  a  cone-drum,  over  which  a  strap  passes  to 
another  cone-arum,  for  the  purpose  of  communicating  motion 
to  the  table  which  carries  the  stone  to  be  operated  upon. 
This  second  drum  is  mounted  on  a  shaft  n,  which  has  its  top 
bearing  in  a  bracket  bolted  to  the  side  standard,  and  its  bottom 
bearing  in  a  sliding-plate  o,  which  works  in  guides  formed  on 
the  side  standard.  To  the  lower  end  of  this  shaft  a  worm  is 
keyed ;  and,  on  either  side  thereof,  a  worm-wheel  is  mounted, 
the  axles  of  which  each  carry  a  pinion  in  gear  with  the  rack 
of  the  traversing  table.  When  the  stone  is  to  be  carried  for- 
ward under  the  action  of  the  burrs,  the  worm  is  thrown  into 
gear  with  the  larger  worm-wheel  by  means  of  a  lever  p,  con- 
nected by  a  link  /,  to  the  sliding-plate  o,  whereby  a  slow 
traverse  motion  will  be  communicated  to  the  table.  To  re- 
verse the  direction  of  traverse  of  the  table,  the  worm  is  thrown 
into  gear  with  the  smaller  wheel,  when  the  stone  will  be 
quickly  carried  back  to  its  starting  position. 

Fig.  7,  shews  a  modification  of  the  above  arrangement  for 
mounting  the  burrs  or  cutting-tools,  wherebv  burrs  may  be 
used  for  fluting  columns;  the  stone  having,  in  this  case,  an 
axial  motion  imparted  to  it  at  the  completion  of  every  flute,  in 
order  to  bring  a  fresh  portion  of  the  periphery  of  the  stone 
under  the  action  of  the  rotating  tools.  It  is  obvious  that  anv 
form  of  fluting  or  grooving  may,  by  this  means,  be  efiectea, 
providing  no  undercut  is  required.  By  substituting  for  the 
concave  burrs,  shewn  in  the  drawing,  others  with  a  difTerent 
sectional  configuration,  and  applying  them  to  a  block  of  stone 
having  merely  a  traverse  motion,  a  great  variety  of  grooving 
may  be  readily  efiected,  whatever  the  shape  of  the  block  re- 
quired to  be  acted  upon. 

The  second  head  of  this  invention,  which  refers  to  the 
manufacture  of  the  burrs  or  cutting-tools,  consists  in  manu- 
facturing them  in  an  economical  manner,  with  a  case-hardened 
or  chilled  surface,  whereby  they  will  be  enabled  to  resist  to  a 
certain  degree  the  grinding  action  of  the  stone.  It  has  hitherto 
been  the  practice  to  make  these  burrs  of  steel,  and  to  rough 
their  peripheries  in  the  same  manner  that  a  milled  edge  is 
given  to  thumb-screws :  that  is,  by  rotating  them  in  a  lathe, 
and  pressing  against  them  a  milled  runner.  In  order  to  re- 
duce the  cost  of  manufacture,  a  metal  pattern  of  the  burr. 
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which  is  intended  to  be  produced  in  quantities/ is  fint  jMe- 
pared,  and  from  it  any  required  number  of  metal  moulds  are 
formed.  Into  these  moulds  molten  iron  or  steel  is  run, 
whereby  burrs  are  produced  with  great  rapidi^,  having  a 
case-hardened  periphery,  which  is  due  to  the  suaden  e<mtact 
of  the  molten  metal  with  the  cold  metal  of  the  mould. 

The  patentee  claims.  First, — the  arrangement  of  machinery 
for  effecting  the  preparatory  dressing  of  the  stone,  as  above 
described.  Secondly, — mounting  the  burrs  or  cutting-tools 
BO  that  they  shall  work  in  a  plane  at  a  right  angle  to  the  axis 
round  which  they  rotate.  Thirdly, — ^mounting  burrs  or  cut- 
ting-tools at  a  right  angle,  or  any  other  required  angle,  to 
each  other,  so  that  they  shall  act  upon  two  faces  of  the  stone 
simultaneously.  Fourthly, — ^the  arrangement  of  the  burrs  or 
cutting-tools  for  acting  by  impact,  as  above  described.  And, 
Lastly, — the  manufacture  of  the  burrs  or  cutting-tools,  by 
easting  them  in  metal  moulds,  and  thereby  giving  them  a 
case-hardened  or  chilled  cutting  surfiice. — [InroUed  November, 
1851.] 


To  Alfred  Yincknt  Newton,  ^  the  OfJSeefor  Patents,  66, 
Chancery-lane,  in  the  county  of  MuUUesex^  mechanical 
draughtsman,  for  improvements  in  communicating  intelU- 
gence  by  electricity, — being  a  communication. — [Sealed 
3rd  February,  1851.] 

This  invention  omsists  in  the  use  of  such  parts  or  arrange- 
ments of  apparatus  as  will  allow  two  or  more  persons,  by  the 
agency  of  electricity,  to  send  or  receive  s^nals  or  intelligence 
by  one  common  wire  of  communication  or  main  conductor, 
whilst  the  rapidity  or  closeness  in  the  order  of  succession  of 
the  signals,  consequent  on  the  indefinite  short  time  the  main 
conductor  is  in  actual  use  in  conveying  the  electric  current 
for  transferring  the  signals,  shall  be  such,  that  all  the  persons 
so  employed  in  these  telegraphic  operations  can  be  continually 
and  simultaneously  occupied,  in  like  manner  as  if  each  one 
of  them  had  a  distinct  wire  of  communication  all  the  time 
waiting  for  or  appropriated  to  his  particular  use.  By  this 
invention  the  same  practical  telegraphic  results  are  obtained, 
through  the  agency  of  one  wire  or  main  conductor,  as,  in  the 
varieties  of  the  electric  telegraph  before  known  or  used, 
would  require  several  distinct  wires  of  communication. 

According  to  this  improved  plan  of  working,  the  wire  of 
communication  or  electric  conductor  may  be  considered  as  a 


Newton^  for  Impts.  in  EiecMc  Telegraphic        87 

public  word-road,  or  an  omnitelegraphic  way ;  wherens^  in  oon- 
tradistinotion,  the  condaetor,  as  heretofore  used,  may  be 
considered  a  private  word-rOad,  or  a  unitelegraphic  way. 

In  addition  to  the  ability  of  allowing  divers  parties  simul- 
taneously to  telegraph  at  will,  either  all  in  the  same  or  in 
oontralry  directions,  over  or  along  one  wire  of  commonication, 
this  improvement  enables  each  one  of  die  operators,  so  em- 
ployed, to  have  and  to  use  as  many  distinct  short  wires  or 
accessory  conductors,  all  related  to  the  main  conductor,  as 
the  operators  may  desire  to  have  separate  signals;  whereby 
the  facility  of  making  and  receiving  or  recording  signals  or 
intelligence,  is  greatly  increased,  l^us,  for  example, — sup- 
pose ten  men  at  each  end  of  the  wire  of  communication,  are 
all  using  the  same  wire  of  communication  which  connects  the 
distant  places,  their  practical  telegraphic  facilities  would  be 
greater  than  could  be  had  by  the  old  system,  if  these  twenty 
men  had  twenty  different  wires  of  communication  in  place  <k 
only  one  such  wire,  and  would  be  as  great  as  could  be  had  by 
the  old  system,  if  each  of  these  twenty  men  had  as  many 
such  wires  as  they  might  desire  to  make  or  receive  differ^it 
signals.  Thus,  supposing  twenty-five  signals  to  be  made  and 
twenty-five  to  be  received,  for  each  of  these  twenty  men,  1000 
separate  wires  or  main  conductors  would  be  required,  in  order 
to  accomplish  what,  by  the  new  system,  requires  only  one  such 
main  conductor,  aided  by  1000  short  wires  or  accessory  con- 
ductors, or  signal-making  and  signal-receiving  vdres,  which 
need  be  of  but  a  few  inches  in  length  severally,  or  so  long  as 
to  reach  to  or  be  systematically  put  into  dectric  relation  with 
the  respective  ends  of  the  main  conductor  or  wire  of  com- 
munication; or  otherwise,  by  motion,  be  successively  brought 
into  electric  communication  with,  and  so  momentarily  forming 
in  succession,  portions  of  the  conductor,  by  which  the  elec- 
tric current,  circuit,  or  line  of  inductive  action  is  established, 
mainteined,  or  broken,  from  time  to  time* 

It  may  be  stated,  that  this  improvement  rests  upon  taking 
advantage  of  the  circumstence  that,  practically  speaking,  no 
eensible  portion  of  the  time  employed  in  working  the  tele* 
graph  is  expended  in  the  actual  transmission  of  the  electric 
influence,  which  is  the  medium  or  agent  of  the  communica- 
tions, but  that  it  is  due  to  the  operation  of  making  or  record- 
ing the  signals.  One  wire^  reaching  between  the  distent 
places,  is  therefore  capable  of  being  the  instrument  of  trans- 
mitting an  indefinite  number  of  different  signals  in  a  second 
of  time, — provided  that  suitable  adaptations  are  made  to 
enable  so  many  different  signals  to  be  separately  placed  upon 
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one  end  of  the  main  conductor,  and  receiyed  or  reccHrded  at 
the  other  end  of  the  conductor  in  an  intelligible  manner. 

There  are  an  indefinite  number  of  methods  of  applying  to 
practice  this  improvement,  differing  more  or  leas  in  lands  of 
apparatus  used,  and  in  modifications  of  electrical  action  ap» 
plied.  But  all  are  substantially  the  same  improvement ;  inas* 
much  as  their  action  would  be  to  set  apart  oistinct  and  small 
and  successive  fractions  of  a  second  or  other  period,  and  as- 
sign and  apply  such  small  fractions  of  time  to  different  uses 
or  for  different  persons, — so  that,  although  many  persons 
should  all  simultaneously  be  employed  in  using  one  common 
wire  of  communication,  yet  all  the  signals,  so  transmitted  by 
it,  may  be  successive;  the  rapidity  of  the  electric  conduction 
admitting,  by  this  invention,  the  divers  signals  to  be  trans- 
mitted successively  along  the  wire,  and  yet  so  quickly,  the 
one  after  the  other,  as  to  give  a  like  practical  result,  as  if  they 
were  simultaneoudy  transmitted  by  separate  wires  or  main 
conductors. 

A  convenient  mode  of  applying  this  improvement  to  prac- 
tice, and  for  illustrating  the  principle  of  the  invention,  may 
be  understood  by  referring  to  the  diagram,  Plate  III.,  wherein 
two  pendulums,  supposed  to  be  actuated  by  clock-work  or 
other  suitable  means,  are  indicated ;  such  pendulums  being 
made  to  vibrate  as  nearly  as  possible  together  in  position 
and  in  time  of  vibration.  At  the  chief  station  a,  the  stan- 
dard pendulum  is  situate;  and  the  dependent  telegraphic 
stations  are  also  provided  with  a  pendulum,  as  at  b.  d,  d,  are 
the  pendulum  rods,  with  their  balls  or  weights;  £,  the  pro- 
longed end  of  the  pendulum  rods,  which  should  be  much 
longer,  in  proportion,  than  represented  in  the  drawing;  f, 
slight  springs,  united  to  the  prolonged  end  of  the  pendulum 
rods ;  and  p,  &,  p,  and  p,  s,  p,  are  two  grooves  or  pathways,  so 
made  that  the  springs  p,  shall  fall  into  the  groove  p,  h,  p, 
when  the  pendulum  makes  the  vibration  from  left  to  right, 
and  shall  fall  into  the  groove  p,  s,  p,  when  making  the  vibra- 
tion from  right  to  left,  c,  c,  is  the  main  conductor  or  wire 
of  communication,  connecting  the  two  telegraphic  stations  a, 
and  B,  together,  or,  x,  are  ground  plates  and  ground  wires. 
At  station  a,  there  are  metallic  points,  over  whidi  the  spring 
F,  passes,  touching  the  surface  each  vibration, — which  points 
are  connected  with  the  conductors  l,  x.  The  groove  p,  R,  p, 
at  station  b,  is  of  metal,  and  in  electric  communication  with 
h,  and  X.  The  spring  f,  in  moving  in  either  of  the  grooves 
p,  R,  p,  or  in  the  groove  p,  s,  p,  of  station  a,  is  kept  in  its 
path  by  an  insulated  or  non-conducting  guide.    <?,  is  a  Leyden 
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i'ar,  prime  ooDclaetor  of  an  electrical  machine^  or  galvanic  pile^ 
[ept  constantly  charged^  or  capable  of  giving  a  great  number 
of  visible  sparks  or  dectric  pulsations  per  second^  on  making 
or  breaking  the  electric  circuit  or  line  of  inductive  action. 
The  wire  c,  c,  c,  has  a  metallic  connection  with  the  upper  end 
of  the  pendulum  rods^  which  are  also  metaUiCj  as  well  as  their 
prolonged  terminations.  In  this  condition  of  things^  whenever 
the  spring  f^  at  station  a,  passes  over  k,  k,  in  its  vibrations, 
there  wiU  be  an  electric  communication  or  circuit  from  z,  to  k, 
through  hy  w,  to  the  ground  at  station  a  ;  also  from  z,  to  the 
metallic  groove  v,  n,  t,  at  station  b,  and  to  the  ground  there ; — 
provided  the  pendulum  at  station  b^  is  making  its  vibration 
from  left  to  rightj  when  the  pendulum  at  station  a,  carries  its 
spring  r,  over  the  conducting  point  k.  At  k,  on  the  left-hand 
side  of  the  standard  pendulum,  there  are  two  metallic  faces 
near  together :  by  this  arrangement  it  can  be  known  at  station 
B,  when  the  pendulum  at  station  a,  is  in  motion,  and  the 
position  of  its  vibrations  exactly  determined;  so  that  the  pen- 
dulum at  B,  can  be  from  time  to  time  set  in  motion,  acce- 
lerated, or  retarded,  in  order  to  maintain  that  degree  of  syn- 
dironism  in  the  action  of  the  pendulums,  and  similarity  in 
position,  which  are  necessary  for  the  success  of  the  telegraphic 
operations.  When  the  pendulum  at  b,  is  correctly  timed  in 
its  motions,  there  will  be  visible  two  sparks  on  the  left-hand 
side,  and  one  spark  on  the  right-hand  side  of  the  conducting 
groove  at  k,  k,  station  b,  equally  distant  from  the  centre  of 
vibration ;  but  when  this  pendulum  is  not  in  its  proper  posi- 
tion or  motion,  these  sparks  can  be  seen  at  other  places  along 
the  groove,  h^,  and  h^,  at  both  stations,  are  signal-making 
wires;  and  o^,  and  6^,  at  both  stations,  are  signal-receiving 
wires.  These  signal  wires  are  to  be  supposed  as  numerous  in 
each  set  as  the  number  of  different  signals  desired  to  be  used — 
say  not  less  than  the  letters  of  the  alphabet ;  a  smaller  number 
is,  however,  shewn  in  the  drawing,  for  distinction  sake.  All 
the  signal-receiving  wires  reach  into  the  groove  or  path-ways 
p,  s,  F,  in  such  a  manner  that  the  spring  f,  shall  touch  and 
sUde  over  the  flattened  faces  or  ends  of  these  wires  in  suc- 
cession, each  time  the  pendulums  move  from  left  to  right. 
The  signal-making  wires,  on  the  contrary,  stand  a  little  off,  out 
of  the  groove  or  pathway,  but  are  intended  to  be  so  mounted, 
that  each  may  be  raised  by  the  pressure  of  the  finger,  and 
brought  into  the  line  of  the  groove  or  path-way,  to  be  touched 
by  the  spring  f,  when  the  pendulum  swings  from  left  to  right. 
All  these  signal  wires  are  united  by  one  end  to  the  conductor 
L,  L,  but  are  free  and  independent  at  the  other  end.    The  free 
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end  of  the  ngoal-reeeimg  wires  may  have  a  width  of  half  an 
inchy  more  or  less,  where  r,  passes  over  them.  The  corre- 
spooding  ends  of  the  signal-making  wires  may  be  but  an  edge 
or  line;  so  that  the  signal-making  wires  can  be  touched  by  p, 
but  for  a  moment,  whilst  the  signal-reoeinng  wires  will  be 
touched  for  a  sensible  time  by  f,  in  passing  over  them. 

Under  these  circumstances,  if  any  one  of  the  signal-making 
wires  h^,  at  station  a,  be  touched,  and  brought  into  contact 
with  the  end  F,  of  the  vibrating  pendulum,  a  conducting  cir- 
cuit or  electric  current  will  be  established  for  the  moment 
through  the  whole  system  of  ocmductors ;  (or,  at  that  moment, 
the  corresponding  pendulum  at  station  b,  will  be  in  front  of 
the  group  of  Mgnal-receiving  wires  h^,  of  that  station.  There- 
fore, from  the  electric  circuit  existing  for  that  moment  of 
contact,  there  would  be  a  spark  visible  upon  the  flattened  end 
of  that  one  of  the  signal-receiving  wires  which  corresponded 
to  that  one  of  the  signal-making  wires  at  the  other  statimi 
which  may  have  been  pressed  upon  and  brought  into  the 
path-way  of  f;  all  these  signal  wires  in  each  set  being 
marked  by  and  signifying  the  different  letters  of  the  alphabet, 
ftc.  It  is  obvious,  that  if  the  left-hand  wire  of  each  set  be 
marked  a,  the  next  b,  next  o,  fcc.,  then,  should  a,  b,  or  c,  of  a 
signal-making  group  h^,  station  a,  be  pressed  upon  and 
touched  by  f,  this  act  will  be  known  at  station  b,  by  the 
appearance  of  a  spark  on  the  end  of  that  one  of  the  signal- 
receiving  wires  a,  6,  or  c,  (tf  group  h^,  station  b,  correspond- 
ing to  that  wire  which  may  have  been  so  touched  at  station  a. 
Thus,  at  will,  can  any  signal  or  letter  be  sent  from  station  a, 
to  station  b,  and,  during  the  operation  of  signal  making,  by 
one  person  at  station  a,  to  anothw  at  station  b,  by  the  use  of 
the  wires  h^,  at  each  station.  It  will  now  be  seen,  that 
another  person,  or  the  same  person  at  station  b,  can  telegraph 
in  reply  to  station  a,  by  making  use  of  the  set  of  wires  o^,  of 
each  station,  in  a  manner  similar  to  that  in  which  the  wires 
H^,  before  described,  were  used.  Suppose  that  the  time  of  a 
double  vibration  of  these  pendulums  is  equal  to  the  time 
necessary  for  conveniently  making  and  observing  a  signal : — 
Then,  by  the  use  of  the  four  sets  of  signal  wires  above  named, 
a  person  may  send  to  or  receive  signals  from  or  between  the 
stations  a,  and  b,  reciprocally;  or  four  persons  may  be  con- 
tinually and  simultaneously  employed  in  making  and  receiv- 
ing signals  at  each  station.  The  use  of  these  signal  wires 
referred  to,  as  able  to  employ  four  persons  in  continual  tele- 
graphic intercourse,  will  in  no  way  interfere  with  the  simul- 
taneous employment  of  two  or  four  other  operators  using  the 
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other  signal  wires  on  the  right-hand  half  of  the  Yibrationa 
marked  h^^  and  g^;  so  also^  by  lengthening  out  the  ends  of 
the  pendnlnm  rods^  or  increasing  the  angular  motion  of  the 
pendulums,  more  space  or  places  may  be  had  for  carrying  out 
a  larger  number  of  telegraphic  operations  indefinitely. 

It  has  been  said,  that  the  pendulum  at  station  b,  may  be 
kept  adjusted  to  the  motions  of  the  regulating  pendulum,  by 
the  appearance  of  sparks  at  k,  k  ;  but  this  synchronism  may 
be  more  perfectly  maintained  by  using  any  of  the  known 
forms  of  electro-magnets. 

In  the  above  illustration  the  electric  spark  from  an  electri- 
cal machine  has,  for  simplicity,  been  chosen  as  the  visible 
signal;  but,  should  it  be  desired  to  make  signals  by  the 
bydro-electric  current  and  the  deflection  of  a  needle,  then 
each  one  of  the  signal-receiving  wires,  before  uniting  with  the 
common  conductor  l,  may  be  lengthened  out  sufficiently  to 
form  the  coil  of  a  galvanometer;  and  the  current  passing 
through  any  one  of  these  wires  can  make  itself  known,  or  a 
signal  be  so  given  by  the  deflection  of  the  needle  of  the  gal- 
vanometer belonginfi;  to  that  particular  signal-receiving  wire 
so  aignali^d.  Or,  m  like  manner,  these  prolonged  signal* 
receiving  wires  may  each  one  enclose  a  bar  of  iron  in  place 
of  a  magnetic  needle,  so  as  to  have  an  electro-magnet  and 
keeper  bdonging  to  each  one  of  these  wires :  then  the  passage 
of  tae  current  through  any  of  the  wires  may  give  magnetism 
to  the  bar,  or  actuate  the  magnet  or  its  keeper ;  and  from  this 
motion  the  signals  may  be  perceived,  or  recorded  and  printed 
in  any  convenient  form. 

From  the  above  explanations  it  will  be  obvious,  that  divers 
stations  and  complex  systems  of  telegraphic  Unes  of  commu- 
nication can  be  established  on  the  principle  of  this  invention ; 
and  it  will  also  be  understood,  that  the  invention  is  susceptible 
of  an  indefinite  number  of  modifications  or  forms,  as  respects 
the  apparatus  employed  in  carrying  it  into  use. 

The  patentee  claims,  rendering  available  the  conducting 
power  of  electric  telegraph  wires,  so  that  they  may  transmit 
one  or  more  electric  currents  (in  the  same  or  opposite  direc- 
tions) during  the  time  that  must  necessarily  elapse  between 
the  transmission  of  succeeding  signals  whicn  have  reference 
to  one  and  the  same  communication. — \InroUed  August, 
1851.] 
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To  OoDPRET  Ermxn,  qf  Manchester^  eotttm-^pmner  and 
manufacturer,  for  certain  inysrovement$  in  the  method  of 
and  apparatut  for,  fimehing  yams  or  threads. — [Sealed 
17th  June,  1851.] 

These  improvements  in  the  method  of  and  apparatus  for 
finishing  yarns  or  threads,  are  intended  chiefly  to  be  employed 
for  finishing  ''sewing  cotton/'  or  cotton  mreads  used  for 
such  purpose ;  but  they  are  likewise  applicable  to  the  finish- 
ing of  linen,  silk,  or  other  yams  or  threads.  The  object  of 
the  invention  is  to  give  to  such  threads  a  perfect  smoothness 
and  unity  or  adhesion  of  the  fibres,  and  at  the  same  time 
impart  to  them  a  lustre  or  gloss ;  and  this  the  patentee  effects 
by  the  application  of  friction,  by  means  of  a  brush  or  brushes, 
to  the  threads  when  in  the  hank,  and  whilst  in  a  state  of 
tension  and  motion.  * 

A  vertical  section  of  the  apparatus  used  in  carrying  out 
this  invention  is  represented  in  Plate  IV.  The  framework 
of  the  machine  consists  of  two  side  standards  a,  connected 
by  horizontal  bars  b.  The  main  driving-shaft  is  shewn  at  c\ 
it  works  in  bearings,  supported  by  one  of  the  standards  a, 
and  by  a  frame  or  bracket  d,  affixed  to  such  standard ;  and 
it  is  put  in  motion  by  an  endless  band,  from  any  first  mover, 
passing  around  a  pulley  e,  upon  it.  The  shaft  c,  carries  a 
pinion,  indicated  by  the  dotted  circle/  which  gears  into  a 
toothed  wheel  g ;  and  on  the  boss  of  this  wheel  is  fixed  a 
pinion  A,  that  gears  into  the  toothed  wheel  t.  The  wheel  g, 
and  pinion  A,  turn  upon  a  stud  carried  by  the  leverj;  by 
means  of  which  lever  the  wheel  g,  can  be  moved  into  and  out 
of  gear  with  the  pinion/;  and  as  the  frdcrum  or  axis  of  the 
lever  is  in  a  line  with  the  shaft  of  the  wheel  i,  the  pinion  A, 
will,  consequently,  at  all  times  remain  in  gear  with  the  wheel 
f .  On  the  side  of  the  lever  there  is  a  small  pin,  which,  when 
it  is  desired  to  keep  the  wheel  g,  in  gear  with  the  pinion/  is 
caused  to  enter  the  upper  part  of  a  slot  in  a  pendent  lever  k : 
this  slot  is  of  such  shape  as  to  admit  of  the  end  of  the  lever/ 
being  moved  outwards  to  a  sufficient  extent  to  throw  the 
wheel  ^,  out  of  gear  with  the  pinion/  when  the  lever/  is 
released  by  slightly  raising  the  lever  k.  /,  m,  are  the  roUers 
that  carry  the  yams  or  threads  n,  to  be  finished.  The  lower 
roller  /,  is  connected  with  the  shaft  of  the  wheel  f,  by  means 
of  a  clutch-box, — one  half  of  which  is  formed  on  the  end  of 
the  roller,  and  the  other  half  on  the  end  of  the  shaft ;  and 
this  arrangement  admits  of  the  roller  being  readily  detached 
from  and  again  connected  to  the  shaft,  so  as  to  rotate  there- 
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with.  The  upper  roller  m,  turns  in  hooked  bars  or  bearings, 
Bospended  from  the  under  side  of  a  horizontal  bar  o,  which  is 
capable  of  sliding  up  and  down  between  the  side  standards 
of  the  machine. 

The  bar  o,  is  ndsed  and  lowered  by  the  following  arrange- 
ment of  mechanism : — On  the  shaft  c,  there  is  a  bevil  pinion 
p,  gearing  into  a  similar  pinion  q,  on  the  lower  end  of  a  ver- 
tical shaft  r,  which  extends  to  the  top  of  the  machine,  and 
carries,  at  its  upper  end,  another  bevil  pinion,  standing  be- 
tween a  pair  of  bevil  pinions,  mounted  on  a  horizontal  shaft. 
The  two  pinions  are  fixed  to  a  short  hollow  shaft,  which  is 
placed  upon  the  shaft  just  named,  and  is  capable  of  sUding 
lengthwise  thereon ;  but  the  two  shafts  are  caused  to  rotate 
together  by  a  feather  upon  the  long  horizontal  shaft  entering 
a  groove  in  the  interior  of  the  short  shaft;  and,  by  means  of 
a  small  hand-lever,  the  short  shaft  may  be  slidden  to  and  fro, 
according  as  it  is  desired  to  put  one  or  other  of  its  pinions  in 
gear  with  the  pinion  of  the  shaft  r,  (so  as  to  give  motion  to 
the  long  shaft),  or  to  place  both  pinions  out  of  gear  with  the 
latter  pinion.  The  long  horizontal  shaft  carries  at  one  end  a 
pinion  s,  which  gears  into  a  pinion  /,  fixed  on  the  boss  of  a 
spur-wheel  t«;  and  from  this  wheel  motion  is  transmitted 
through  a  pinion  v,  to  another  spur-wheel  of  like  diameter. 
The  bosses  of  these  spur-wheels  have  female  screws  formed 
within  them,  to  receive  the  screws  tv,  connected  to  the  bar  o ; 
and  hence,  according  as  the  spur-wheels  are  made  to  rotate 
in  one  direction  or  the  other  (by  the  mechanism  above  de- 
scribed), so  will  the  bar  o,  be  raised  or  lowered. 

0?,  is  the  rotary  brush  that  acts  upon  the  threads :  it  is 
fixed  on  a  shaft  y,  which  carries  a  pulley  z,  to  receive  an  end- 
less band  from  the  first  mover,  whereby  the  desired  rotary 
motion  is  imparted  to  the  brush,  z^,  is  a  rotary  fan,  driven 
by  a  band  passing  around  a  pulley  on  its  axis,  and  employed 
for  the  purpose  of  subjecting  the  yams  or  threads  to  the 
action  of  a  current  of  air  during  the  finishing  operation. 

The  mode  of  finishing  yarns  or  threads,  by  this  machine, 
is  as  follows; — ^The  hanks  of  yam,  after  being  bleached  or 
dyed  and  properly  dried  in  a  stove  (or  in  the  unbleached 
itate),  are  immersed,  for  a  short  time,  in  a  vessel  containing 
starch  or  size ;  on  their  removal  from  the  vessel,  the  super* 
fluous  starch  or  size  is  wrung  or  squeezed  out,  and  the  hanks 
are  spread  out  as  evenly  as  possible  upon  the  rollers  /,  m, 
(which  have  been  removed  from  the  machine  for  that  nur- 
pose,  and  placed  in  a  frame  or  stand) ;  and  then  the  rollers 
are  replaced  in  the  machine,  and  set  in  motion.    The  yams 
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or  threads  being  now  dack,  the  btr  o,  and  npper  roller  m, 
are  raised,  by  the  means  above  described,  so  as  to  bring  the 
threads  to  the  requisite  degree  of  tension.  The  fan  z^,  ia 
now  caused  to  revolve,  and  the  rotary  brush  jt,  is  set  in  mo-« 
tiiHu  As  the  threads  become  slack  from  time  to  time,  during 
the  operation,  they  are  tightened  up  again  by  raising  the  bar 
o.  When  the  threads  have  attained  the  required  gloss  and 
smoothness,  the  operation  is  complete;  and  then  the  bar  o, 
ia  lowered  until  the  threads  are  sufficiently  slack  to  allow  of 
the  rollers  I,  m,  being  removed  from  the  machine. 

The  patentee  claims.  First, — ^the  producing  or  imparting  a 
lustre  and  smoothness,  together  with  perfect  adhesion  of  fibre, 
by  the  application  of  friction  to  yams  or  threads  in  the  hank, 
and  whilst  in  a  state  of  tension  and  motion, — such  friction 
being  produced  by  means  of  a  circular  or  endless  brush  or 
brushes.  Secondly, — the  peculiar  arrangement  of  machinery 
or  apparatus  for  effecting  the  said  object,  as  represented  and 
described. — [InroUed  December,  1851.] 


To  Richard  Jez  Cbickmer  and  F&sdbbick  Williaic 
Cbickmsb,  of  Paff^S'Walk,  Bermondsey,  engineere  and 
cO'partnere,  for  improvements  in  packinff  etuffing-bowee 
and  pistons. — [Sealed  8rd  July,  1851.] 

This  invention  consists  in  a  mode  of  combining  the  use  of 
metal,  at  the  places  where  there  is  friction  and  motion,  with 
flexible  and  elastic  material  in  packing  stuffing-boxes  and 
pistons. 

In  Plate  III.,  fig.  1,  is  a  plan  view,  and  fig.  2,  a  side  eleva- 
tion of  the  packing  for  a  stuffing-box,  constructed  and  arranged 
according  to  this  invention.  The  inner  portion  of  the  pack- 
ing, which  will  be  in  contact  with  the  piston-rod,  consists  of 
several  metallic  rings  a,  made,  by  preference,  of  wire  doth ; 
next  to  these  are  placed  some  rings  b,  of  canvas,  prepared 
in  the  manner  hereafter  described ;  the  latter  are  encireled 
by  a  ring  c,  of  vulcanised  India-rubber ;  and  this  ring  is  sur- 
rounded by  some  more  rings  d,  of  prepared  canvas.  The 
packing  is  divided  on  one  side  by  an  indined  cut  (as  shewn 
at  fig.  2,),  in  order  that  it  may  be  placed  around  the  piston- 
rod  without  it  being  necessary  to  remove  the  cross-head  there- 
from. The  elasticity  of  the  India-rubber  ring  e,  serves  to 
keep  the  metal  surface  a,  of  the  packing,  in  dose  contact 
wiw  the  piston-rod. 

;.  8,  is  a  plan  view,  and  fig.  4,  a  side  elevation  of  an 
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improyed  packing  fcnr  a  piston.  In  this  case,  as  the  friction 
wiU  be  at  the  outer  surface  of  the  packing,  the  metallic  rings 
Cy  are  placed  on  the  outside;  and  such  rings  are,  for  this 
land  of  packing,  preferred  to  be  made  of  perforated  sheet 
metal.  Aings  6,  of  prepared  <!anvas,  are  placed  within  th« 
rings  a;  inside  the  rings  6,  is  the  ring  c,  of  vulcanised  Indiar 
rubber;  and  this  encloses  the  rings  d,  of  prepared  eanyas. 
By  the  elasticity  of  the  India-rubber  ring  c,  the  outer  me* 
tallic  surface  a,  of  the  packing  is  kept  at  all  times  in  close 
contact  with  the  interior  of  the  cylinder  in  which  the  piston 
18  working. 

The  patentees  prepare  the  canvas  by  saturating  it  with 
the  following  composition;  but  they  do  not  confine  them- 
selves to  the  use  thereof : — They  melt  sixteen  parts  of  grease 
or  iht,  and  then  stir  in  a  powder,  consisting  of  three  parts  of 
black-lead,  two  parts  of  sulphur,  and  one  part  of  alum ;  and 
with  this  composition  they  saturate  the  canvas  or  other 
woven  fabric  or  fibre  employed  in  carrying  out  this  inventi<Hi« 

In  conclusion,  the  patentees  state,  that  they  do  not  confine 
themselves  to  the  above  details ;  but  they  claim  the  mode, 
above  described,  of  combining  metal  with  flexible  and  elastic 
substances  for  packing  stuffing-boxes  and  pistons. — [InroUed 
Jatmary,  1862.] 

To  William  Edward  Newton,  of  the  Office  for  Patents, 
66,  Chancery-lane,  in  the  county  of  Middlesex,  civil  engi- 
neer, for  improvements  in  engines  to  be  worked  by  steam 
or  otJier  power, — being  a  foreign  communication. — [Sealed 
7th  December,  1850.] 

The  improvements  embraced  by  the  present  invention  rebte^ 
first,  to  the  form  of  the  openings  through  which  the  steam 
passes ;  secondly,  to  the  freedom  with  which  the  governing 
valve  moves;  thirdly,  to  the  range  of  the  movements  allowed 
to  the  governing  YmIIb  of  the  revolving  pendulum  or  gover* 
nor ;  fourthly,  to  the  means  of  regulating  the  total  range 
which  the  valve  can  take  over  the  opening  between  the  ex- 
treme  positions  allowed  to  the  governing  balls,  according  as 
the  whole  or  a  part  only  of  the  power  of  the  engine  is  to  be 
brought  into  use,  or  as  a  higher  or  lower  pressure  of  steam  is 
to  be  carried  in  the  boiler;  fifthly,  to  the  employment  of  a 
spring  set-screw,  by  which  a  greater  amount  of  steam  is  ad'^ 
uitted  when  the  tension  becomes  less,  or  as  the  valve  opens,—- 
tberebv  preventing  too  great  a  draught  of  the  balls  or  reduc^^ 
tion  of  speed. 


96  Recent  Patents. 

The  valve-openings  are  formed  in  such  a  manner  that, 
while  the  spaces  left  open  by  the  valve  at  any  two  moments 
shall  bear  to  each  other  an  arithmetical  ratio,  the  lengths  of 
line  along  the  edge  of  the  valve,  where  it  comes  to  the  open- 
ing, have,  at  the  same  two  moments,  a  ratio  increasing  more 
rapidly  than  the  valve  retires. 

This  is  done  npon  the  principle  that  the  greater  or  less 
the  amount  of  machinery  or  of  work  to  be  regulated,  the 
greater  or  less  is  the  addition  or  diminution  in  the  quantity 
of  steam  which,  in  any  indefinitely  short  space  of  time,  ought 
to  flow  through  the  governor  valve,  in  order  to  effect  that 
regulation.  As  an  example  of  this  it  may  be  stated,  that  to 
give  an  additional  revolution  per  minute  to  one  hundred  tons 
of  machinery,  wiU  require  more  increase  of  valve-opening, 
during  the  time  that  the  speed  is  increasing,  than  would  be 
required  to  give  the  same  increase  of  speed  to  twenty  tons  of 
machinery  driven  by  the  same  engine.  But  if  the  valve- 
opening  were  of  uniform  breadth,  and  the  valve  moved  over 
it  at  a  uniform  rate — ^that  is,  if  it  uncovered  the  same  space  in 
the  same  time,  whether  the  engine  were  running  light  or 
fuUv  loaded — the  control  which  would  be  exerted  over  the 
work  under  the  lighter  load  might  be  sufficiently  prompt, 
while  over  the  heavier  it  might  be  too  sluggish  and  inefficient; 
or,  if  rapid  enough  for  the  larger  load,  it  might  be  found  to 
give  a  violent  jump  to  the  smaller. 

The  form  and  proportion  of  opening  which  the  inventor 
proposes  to  employ,  for  steam  at  a  pressure  of  fifty  pounds 
per  square  inch,  are  given  in  Plate  lY.,  at  fig.  4 ;  and  for 
pressures  below  these,  a  corresponding  increase  of  opening, 
or  a  large  disc,  in  which  similar  openings  are  made,  is  em- 
ployed. Where  long  lines  of  shafting  or  other  permanent 
machinery,  involving  much  friction,  is  attached  to  tlie  engine, 
the  plain  line  a,  a^,  fig.  4,  may  be  replaced  by  a  line  giving  a 
larger  opening,  which  may  vary  as  far  from  a,  a\  as  the 
dotted  liiie//> ;  and,  in  cases  of  extraordinary  lightness  and 
ease  of  running,  the  line  a,  a,  may,  on  the  other  hand,  vary 
so  as  to  narrow  the  opening  to  the  limit  of  the  dotted  line 
g,  ff^,  and  the  line  may  run  from/^,  to  g^. 

Although  the  disc  is  the  best  form  for  the  valve-seat,  yet 
sometimes  valves  may  be  constructed  so  that  their  seats  ishall 
be  in  the  curved  sides  of  a  cylinder  or  cone ;  but  the'principle 
on  which  they  open  will  still  be  the  same ;  and  the  same  law 
will  be  observed  when  the  valves  are  made  to  slide  instead  of 
rotate  or  move  on  a  centre.  The  principle  of  the  present 
improvements  is  applicable  to  a  valve  moving  over  an  opening 
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of  uniform  breadth ;  bat^  in  this  cascj  the  valve  will  be  made 
to  move  with  greater  rapidity  when  nearly  open  than  when 
nearly  closed ;  whereby  a  greater  amount  of  opening  will  be 
uncovered  in  the  same  time  near  the  full  open  end  than  near 
the  fully  closed  end  of  the  passage. 

Besides  the  irregular  and  dangerous  action  of  the  engine, 
arising  from  a  too  rapid  opening  of  the  governor  valve  at  one 
time,  and  too  slow  an  opening  at  another,  there  is  with  the 
valves  in  common  use  another  source  of  disturbance  or  of 
sluggishness  in  action  requiring  to  be  corrected,  and  demand- 
ing, for  the  prevention  of  sudden  alterations  in  speed,  a  com- 
bination of  the  form  of  opening  with  adequate  means  to 
render  the  correction  prompt,  in  order  to  make  the  movements 
of  the  valve,  over  its  openings,  coincide  in  time  with  the  de- 
mands of  the  work.  The  resistances  created  by  the  friction 
of  a  valve  upon  its  seat  or  bearing,  and  on  the  packings  by 
which  it  is  secured,  and  by  its  adhesion  to  the  sides  of  the 
tube  or  box  within  which  it  is  made  to  work,  require  ordi- 
narily a  considerable  force  to  overcome  them.  They  will 
require  a  decided  increase  of  speed  in  the  governor  balls 
before  their  tendency  to  expand  will  begin  to  open  them ;  and 
an  equal  diminution  of  speed  to  allow  them  to  descend  when 
resisted  by  the  causes  just  pointed  out. 

The  manner  in  wh4  thVinrentor  prefers  to  diminish  the 
friction  of  the  valve  on  its  seat  is  shewn  at  fig.  1.  a,, a, 
represents  the  spindle  and  valve-cover  j  b,  b,  the  valve-seat, 
drawn  against  the  shoulders  o,  o,  by  the  nut  c.  n,  n,  are  the 
flanches  to  which  the  steam-pipe  is  attached;  p,  p,  is  the  side 

Eipe;  £,  the  cap,  which  is  to  be  taken  off  when  the  valve  is  to 
e  examined  or  taken  out ;  b,  is  the  arch  that  holds  the  spring 
set-screw  e,  e.  The  valve  is  worked  by  a  rod  attached  at  c*, 
and  connected  with  the  governor,  d,  is  a  steel  pivot,  at  the 
end  of  the  spindle  a,  and  rests  against  the  hardened  surface 
of  a  piston  or  plug  k.  The  valve-cover  is  now  pushed  back, 
and  a  leak  takes  place  between  it  and  the  seat.  In  this 
position  of  the  valve-cover  the  steam  is  low,  or,  if  not,  the 
valve  is  nearly  open,  and  the  engine  working  up  to  full  power; 
and  when  the  machinery  is  detached,  the  space  between  the 
valve  and  its  seat  will  become  narrower,  as  the  balls  rise  and 
close  up  the  apertures,  causing  a  greater  pressure  against  the 
piston  K.  When  the  piston  k,  is  pushed  back  against  the 
cross-pin  n,  the  valve-cover  should  not  touch  the  valve-seat, 
but  be  near  enough  to  prevent  a  leak  between  them;  the 
whole  pressure  always  resting  on  the  piston  &. 
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In  order  to  provide  against  a  contact  of  surfaces^  by  reason 
of  any  springing  of  the  valve  under  the  pressure  of  steam^  and 
to  insure  the  free  action  of  the  valve,  whether  more  or  less 
closed,  the  shaft  of  the  screw  e,  is  made  hollow,  and  the  fol- 
lower gy  placed  within  it,  and  made  to  act  on  a  spring  s, 
which,  in  turn,  acts  on  the  piston  k  ;  this  piston  has  a  short  slit 
in  it,  through  which  passes  the  pin  n,  allowing  a  very  limited 
movement  of  the  piston.  When  pressed  fully  out  by  the 
spring,  the  piston  k,  projects  a  short  distance  beyond  the  end 
of  the  screw  e.  The  adjusting  screw  e*,  forces  forward  the 
follower  g,  compresses  the  spring  s,  to  such  a  degree  as  will 
enable  it  barely  to  yield  to  the  pressure  of  steam,  and  brings 
the  valve  nearly  in  contact  with  its  seat,  when  it  covers  the 
whole  opening,  but  which  will  raise  it  slightly  away  from  the 
seat  as  the  valve  opens,  and  when  the  effective  pressure  tending 
to  keep  it  to  its  seat  is  no  longer  felt. 

To  make  the  range  of  motion  of  the  governor  balls  most 
advantageous  for  the  prompt  and  effective  opening  and  closing 
of  the  valve,  these  movements  are  confined  to  the  higher  parts 
of  the  arcs  through  which  they  are  capable  of  rising.  It 
being  well  known,  that  the  time  m  which  a  conical  pendulum 
will  revolve  is  determined  by  the  vertical  distance  of  the  balls 
below  their  point  of  suspension,  the  length  of  the  suspending- 
rods  is  so  calculated  as  to  make  the  balls  begin  to  rise,  with 
the  speed  which  they  will  have  when  the  engine  runs  at  the 
working  rate,  above  4Sf  from  their  perpendicular  positions ; 
and  when  they  are  running  at  the  greatest  speed,  they  are 
allowed  to  rise  as  high  as  70^  or  75^.  As  the  centrifugal 
force  of  the  balls,  when  they  expand  45^,  is  equal  to  their 
gravitating  force  (and  when  they  rise  above  that  elevation  the 
centrifugal  exceeds  the  gravitating  force),  the  higher  range 
at  which  the  balls  revolve  will  give  them  a  steadier  action 
than  the  lower;  and  it  is  most  advantageous  to  let  the  whole 
governing  power  of  the  balls  be  confined  to  a  range  of  16^  or 
20^,  say  from  50°  to  70°;  so  that,  when  at  the  former  height, 
the  valve  shall  be  at  its  limit  of  widest  opening,  and  at  the 
latter,  shall  be  at  a  nearly  full  closure.  The  length  of  the 
rods  of  the  governor,  and  the  relation  of  the  arms  of  the 
governing  lever,  are  so  arranged,  that  an  acceleration  of  about 
four  per  cent,  above  the  prescribed  speed  of  the  engine  will 
close  the  governor  valve,  and  a  falling  off  to  the  same  extent 
below  the  prescribed  speed  will  leave  the  valve  wider  open. 
The  manner  of  effecting  this  adjustment  is  to  slide  the  rest 
c^f  on  the  valve-lever  c,  (figs.  1,  and  2,)  to  such  a  distance 
from  the  valve-stem  as  will  make  the  prescribed  range  of 
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motion  of  the  balls  move  the  valve  over  the  whole  range  of 
the  valve-opening  required  at  the  time. 

To  determine  the  range  which  the  valve  shall  take  over 
the  openings  the  valve-lever  Cy  (figs.  1,  and  2^)  is  furnished 
with  a  set-screw  f^  whereby  its  position  on  the  valve-stem 
may  be  regulated^  so  that^  when  the  governor  balls  are  per- 
fectly at  rest,  the  valve-opening  will  be  either  wholly  un- 
covered or  but  partially  so,  according  as  the  whole  power  of 
the  engine,  or  only  a  portion  of  it,  is  to  be  brought  into 
operation.  For  the  purpose  of  adjusting  the  lever  ^,  so  as  to 
give  the  valve  the  required  set,  according  to  the  quantity  of 
work  which  the  engine  is  intended  to  perform,  the  valve-stem 
is  furnished  with  an  indicator^  which  shews  the  amount  of 
opening  at  every  position,  and  whether  the  valve-lever  be  set 
in  one  position  or  another  on  the  stem.  This  indicator,  in 
combination  with  the  adjustable  valve-lever,  is  likewise  useful 
in  regulating  the  amount  of  opening  of  the  valve,  according 
to  the  pressure  of  steam  which  it  is  intended  to  maintain  in 
the  boiler  while  the  amount  of  work  is  constant.  It  is  con- 
venient, but  not  indispensable,  that  the  number  of  valve 
openings  in  the  same  disc  (as  seen  in  fig.  4,)  should  be  con- 
fined to  two.  The  same  amount  of  space,  with  a  like  dispo- 
sition in  regard  to  the  opening  of  the  valve  (with  increasing 
rapidity  the  wider  it  is  opened),  may  be  preserved,  into  what- 
ever number  of  parts  the  open  space  is  distributed.  It  will 
be  observed,  that  the  arcs/,/*,  a,  «*,  and  g,  g^,  are  not  por- 
tions of  perfect  circles,  but  that  the  curvatures  have  a  shorter 
radius  near  the  centre  m,  of  the  valve-seat  than  near  the 
periphery  p.  If  the  openings  be  divided  into  three  parts,  or 
any  greater  number,  the  rapidity  of  increase  in  the  rate  of 
opening  may  be  made  greater  than  when  the  whole  of  the 
space  is  distributed  between  two  openings  only;  but  an 
opening,  in  which  the  length  should  be  materially  less  in 
proportion  to  the  breadth  than  is  seen  in  fig.  4,  would  be 
objectionable,  on  account  of  the  greater  variation  which  would 
be  occasioned  by  a  slight  looseness  in  the  joints  of  the  l^ver 
and  connecting-rod,  or  which  might  result  from  accidental 
motion  or  joining  of  the  engine. 

Fig.  2,  is  a  view  of  a  balanced  valve,  with  two  discs  a,  a, 
similar  to  fig.  4,  and  shewn  detached  in  fig.  5.  b,  b,  is  the 
cover  of  the  apertures,  shewn  detached  at  fig.  6,  and  is 
attached  to  the  valve-stem  c^  fig.  2.  This  valve  works  90'' 
(the  same  as  fig.  1,),  and,  in  cutting  off  steam  from  the  en- 
gine, the  large  end  of  the  aperture  closes  towards  the  smaller, 
in  the  direction  of  the  arrows  marked  in  figs.  4,  and  5. 
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In  fig.  8,  the  position  of  the  governor  arms  p,  40^,  f,  70^,  frc, 
indicates  the  range  generally  found  to  act  most  advantage* 
oosly  on  a  frictionless  valve,  having  openings  of  the  nature 
of  the  present  invention  ;  the  lines  p*,  ff,  and  40°,  ^*,  indicate 
respectively  the  gravitating  force  and  the  centrifugal  force 
when  the  balls  are  on  the  lowest  limit  of  the  range ;  and  the 
lines  T,ff^,  and  ^*,  5^  70°,  shew  the  relation  of  the  same 
forces  to  each  other  when  the  balls  are  at  their  highest  range. 

In  fig.  4,  is  given  the  card  of  an  indicator  (./^  fig.  1,),  so 
divided  as  to  denote  the  proportionate  part  of  the  space 
opened  by  the  valve,  and  enabling  the  engineer  to  adjust  the 
amount  of  opening  which  he  requires. 

Fig.  7,  represents  a  governor  B,  b,  adapted  to  a  valve  of 
the  improved  form.  The  governor  is  connected  by  a  lever  c, 
and  rod  d,  to  the  cam  e,  which  vibrates  on  the  centre  a. 
p,  is  the  lever  of  the  oval  valve  H,  H ;  and  o,  is  a  pin,  attached 
to  the  lever  p,  and  sliding  in  the  cam>slot  or  inclined  plane  j,  J. 
It  will  be  seen  that  as  the  balls  of  the  governor  drop,  the  rod 
B,  will  rise,  and  thereby  cause  the  slot  to  move  round  and 
open  the  valve  h,  h,  by  drawing  the  lever  p,  to  the  position 
represented  by  the  dotted  lines.  The  motion  given  to  the 
valve  will  be  represented  by  the  angle  c,  c,  c.  That  angle 
should  vary  with  the  size  of  the  valve,  and  also  with 
the  greater  or  less  angle  at  which  it  is  set  with  the  sides 
of  the  pine. 

A  similar  form  and  arrangement  of  cam  to  that  represented 
at  fig.  7,  is  shewn  at  fig.  8,  as  applied  to  work  a  balanced  water- 
gate  for  a  water-wheel.  When  the  balls  of  the  governor 
drop,  the  lever  b,  descends  to  c,  and  the  slot  j,y,  being  made 
to  work  the  gate,  by  means  of  the  rod  p,  the  gate  will  be 
raised  or  lowered,  so  as  to  admit  or  stop  off  the  water  in  the 
proper  proportion,  as  mentioned.  The  gate  is  balanced,  so 
as  to  act  in  the  following  manner : — ^As  the  balls  drop,  the 
gate  D,  drops,  and  allows  water  to  flow  over,  and  is  conse- 
quently relieved  of  some  of  its  pressure :  the  weight  e,  that 
balances  the  gate,  moves  towards  o, — decreasing  its  leverage 
in  the  same  proportion  as  the  pressure  is  taken  from  the  gate 
by  its  dropping. 

Fig.  9,  shews  an  arrangement  of  the  rods  and  levers  of  the 
governor,  to  reduce  the  motion  of  the  valve  when  nearly 
closed :  this  arrangement  could  be  applied  to  water-wheels  as 
well  as  to  steam-engines.  It  will  be  seen,  that  as  the  balk 
rise  high  (as  represented  in  the  drawing)  the  levers  of  the 
arms  c,  c,  are  nearly  perpendicular, — making  the  three  pivots 
J,  J,  J,  nearly  on  the  same  line ;  and  the  motion  of  the  slide  b. 
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on  the  rod  d^  is  thereby  greatly  diminished  :  when  the 
balls  drop,  the  motion  of  the  slide  b,  increases  rapidly.  In 
order  to  adapt  this  increase  of  motion  to  the  old  valve,  it  has 
been  found  desirable  to  employ  the  following  combination :— - 
Attached  to  the  valve-lever  e,  is  a  long  rod  b^  which  ia  also 
connected  by  a  rod  e,  to  the  pendent  rod  a.  The  rod  by 
passes  through  the  guide  d;  and  the  rod  /,  forms  a  connection 
between  the  rod  a,  and  the  bearing  y.  It  will  be  seen,  that  as 
the  rod  a,  is  drawn  up,  the  rod  b,  will  be  moved  to  the  right, 
and  open  the  valve  very  slowlv  at  first,  but  more  rapidly  as 
the  movement  proceeds.  At  ng.  10,  the  form  of  opening  of 
the  oval  valve,  shewn  at  fig.  9,  is  represented  as  being  in  a 
flat  or  plane :  the  dotted  parallelogram  represents  the  cover, 
which,  when  drawn  ofi^  towards  k,  by  a  uniform  motion, 
shews  the  opening  of  that  kind  of  valve  as  it  is  now  attached 
to  governors  for  steam-engines. 

A  valve  having  a  uniform  aperture,  or  nearly  uniform  in 
width,  should  be  moved  by  an  accelerated  motion  (as  the  balls 
drop  equal  distances),  as  represented  by  the  spaces  between 
the  lines  of  fig.  10;  and  if  the  aperture  is  of  the  form  shewn 
at  fig.  11,  the  motion  of  the  valve-cover  should  be  uniform, 
as  the  balls  drop  equal  distances. 

The  alternate  slow  and  fast  motion  that  takes  place  when 
the  engine  or  water-wheel  is  running  with  a  light  load,  is  oc- 
casioned by  the  following  causes  (see  fig.  12): — Suppose  an 
engine  or  water-wheel  running  against  a  resistance  of  fifty- 
horse  power,  and  you  suddenly  increase  the  resistance  by  ten- 
horse  power,  the  motion  would  be  checked  four  times  as 
much  in  the  same  time,  say  from  a,  to  b,  as  it  would  if  it  had 
been  working  against  a  resistance  of  40-horse  power ;  the  balls 
will  consequently  open  the  valve  to  an  extent  four  times 
greater,  while  there  is  but  one  fourth  of  the  resistance  or 
inertia  of  machinery  in  motion  to  resist  that  four  times  greater 
power  let  on  suddenly.  The  consequence  is,  the  engine  or 
wheel  takes  a  sudden  start  with  the  light  load,  and  a  part  of 
that  extra  power  becomes  latent  in  the  moving  machinery 
while  the  speed  is  going  up  to  c.  That  latent  power  or  mo- 
mentum begins  to  operate  at  the  point  i,  and  carries  the  speed 
up  to  c;  the  valve  closes  nearly  or  quite  at  c;  and  the  extra 
momentum  being  expended,  and  the  valve  nearly  closed,  the 
motion  goes  down  so  suddenly,  that  the  opening  of  the  valve 
cannot  overcome  the  disposition  it  has  to  come  to  a  state  of 
rest,  until  it  passes  the  line  a,  and  goes  down  to  d.  At  that 
point  the  great  amount  of  power  let  on  by  the  valve  starts 
the  speed  up  again  to  as  high  a  point  as  it  arrived  at  before. 
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and  it  continues  to  oscillate  in  this  manner.  The  short  line  a, 
indicates  the  average  speed  when  10-horse  power  resistance 
was  driven ;  but  adding  10-horse  more  brought  the  speed 
down  to  the  line  b.  The  first  depression  of  speed  was  greater 
than  the  following,'--occasioned  by  the  steading  power  of 
20-hor8e  being  more  than  10-horse.  Now  it  is  evident  that, 
if  the  40-hor8e  resistance  had  been  thrown  upon  the  engine 
when  the  10-horse  power  was  added,  the  motion  would  not 
have  fallen  off  but  one  fourth  as  much,  or  it  would  only  have 
varied  in  motion  as  represented  by  the  waved  line  2,  s,  when 
compared  with  the  average  line  a,  a^.  In  fact,  the  vibration 
would  have  been  less  than  that,  because  the  steadying  power 
of  the  machinery  added  on,  increases  faster  than  the  regular 
amounts  of  machinery  are  added.  The  form  of  opening  in 
figs.  4,  and  11,  is  a. representation  of  both.  The  area  included 
within  the  dotted  lines  lengthwise  represents  the  machinery 
added;  and  the  area  included  between  the  black  lines  represents 
the  steadying  force  of  the  same.  The  above  is  an  explanation 
of  what  should  be  understood  when  it  is  said  that  the  pro- 
portion of  the  apertures  should  be  in  proportion  to  the  mo- 
mentum to  be  regulated,  or  the  inertia  to  be  overcome :  a 
difBculty  always  troublesome  with  the  old  valves,  in  proportion 
as  you  change  suddenly  a  greater  amount  of  resistance,  or  as 
you  are  anxious  to  worK  the  valve  more  quickly. 

Fig.  10,  is  a  drawing,  representing  the  area  of  opening 
made  by  the  oval  valve.  At  fig.  7,  the  perpendicular  distance 
that  the  valve  drops  from  the  pipe,  when  opened  equal  dis- 
tances, at  the  end  of  the  lever  f,  are  nearly  equal :  see  points 
1, 2, 3 ; — corresponding  points  1, 2,  3,  are  also  shewn  at  fig.  10. 
The  lines  a,  a,  b,  b,  c,  c,  represent  the  edge  of  the  valve  on 
one  side  of  the  stem  moving  away,  so  as  to  admit  steam. 
The  points  4,  4,  represent  the  distance  equal  to  half  the  dia- 
meter of  the  valve.  The  spaces  contained  between  the  lines 
a,  a,  b,  b,  c,  c,  represent  to  the  eye  how  fast  the  valve  opens 
at  the  points  1,  2,  3 :  it  will  be  seen  that  it  is  almost  a  uniform 
opening,  and  a  very  wide  one,  the  spaces  between  a,  a,  b,  b,  c,  c, 
being  almost  equal. 

The  patentee  claims,  First, — making  the  valve-openings  of 
governor-valves  to  widen  from  the  closed  towards  the  fully 
open  end,  and  also,  in  such  a  manner,  that  when  the  governor 
acts  upon  the  valve  under  low  speed,  it  shall  cause  the  opening 
or  closing  of  that  part  of  the  steam-passage  where  the  widening 
or  narrowing  of  the  passage  is  more  rapid  than  at  the  parts  on 
which  the  valve  acts  at  high  speeds.  Secondly, — ^forming 
valve-openings  substantially  as  described  in  fig.  4,  whatever 
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may  be  the  number  of  openings  into  which  the  space  or  valve- 
aeat  is  divided^  and  whether  the  said  openings  are  made  in 
plain  or  carved  surfaces.  Thirdly, — the  spring  set-screw, 
reacting  against  the  pressure  of  steam  on  the  valve-cover,  not 
only  for  relieving  the  valve  from  friction,  but  also  for  causing 
it  to  recede  slightly  from  its  seat,  when  the  valve  approaches 
its  open  position ;  whereby  an  increased  flow  of  steam  is  per- 
mitted, and  the  rate  of  flow  augmented  the  more  the  valve 
opens,  or  the  tension  of  steam  diminishes,  as  herein  set  forth. 
And,  Fourthly, — in  combination  with  a  valve-lever,  adjustable 
to  the  stem  of  the  valve  a,  an  indicator,  not  adjustable,  for  the 
purpose  of  setting  the  valve  in  any  required  position  without 
opening  the  valve-box. — [InroUed  June,  1851.] 


To  William  Crane  Wilkins,  of  Long,  Acre,  in  the  county 
ofMiddkseXj  engineer,  for  certain  improvements  in  rail- 
way buffers.— [Sealed  29th  May,  1851.] 

The  subject  of  this  invention  is  an  improved  buffer  for  dimi- 
nishing, or  altogether  neutralizing,  the  injurious  effects  arising 
from  the  concussion  of  carriages  on  railwavs.  The  improved 
buffers  are  to  be  employed  as  auxiliaries  to  the  ordinary  buffers ; 
they  are  to  remain  in  a  state  of  inaction  during  any  minor  or 
slight  cases  of  concussion ;  and  are  only  to  come  into  use 
when  the  force  of  collision  is  so  great  as  to  overpower  the 
springs  of  the  ordinary  buffers.  The  peculiar  feature  of  no- 
velty which  characterizes  this  buffer  is,  the  interposition  of 
sand  as  a  resisting  medium  to  the  force  of  severe  concussions. 
In  Plate  lY.,  fig.  1,  is  a  plan  view  and  fig.  2,  a  side  view 
of  part  of  the  under  framework  of  two  railway  carriages, 
shewing  the  application  thereto  of  the  improved  buffers  a,  a. 
Fig.  3,  is  a  vertical  section  and  fig.  4,  an  under  side  view  of 
one  of  the  buffers  on  an  enlarged  scale.  The  case  b,  of  the 
-buffer  consists  of  two  or  three  thicknesses  of  sole  leather;  or, 
if  preferred,  gutta-percha  may  be  used  for  the  inuer  casing. 
The  outer  covering  is  so  constructed  as  to  envelop  five  of  the 
sides  of  the  buffer,  and  to  serve  as  the  means  of  connecting. 
the  same  to  the  framework  c,  of  the  carriage.  For  this  pur- 
pose, portions  rf,  d,  and  e,  e,  of  the  leather  extend  beyond  the 
buffer,  and  are  secured  to  the  transverse  beam  of  the  frame- 
work by  bolts  and  nuts  /,  /.  Metal  plates  g,  g^,  are  placed 
between  the  heads  and  nuts  of  the  bolts  and  the  leather,  to 
distribute  the  pressure  or  hold  over  the  whole  width  of  the 
leather ;  and  the  plate  g^,  projects  some  distance  beneath  the 
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baffer^  bo  as  to  support  the  same.  An  extra  thiclness  of 
leather  h,  is  applied  to  the  front  of  the  buffer,  in  order  to 
impart  additional  strength  thereto.  The  case  b,  is  filled  with 
sand  through  a  nozzle  at  i,  which  is  afterwards  covered  by  a 
capj.  The  patentee  prefers  to  use  the  ordinary  sand  of  the 
8ea*shore,  because  its  grains  are  of  more  unitorm  size  than 
those  of  other  kinds  of  sand.  The  sand  must  be  perfectly 
dry  before  it  is  introduced  into  the  case. 

On  the  power  of  the  ordinary  buffers  k,  being  overcome, 
they  will  be  driven  home  to  such  an  extent  that  the  opposing 
faces  of  the  sand-buffers  a,  a,  will  come  in  contact  with  each 
other,  and  receive  the  excessive  force  of  the  shock.  The  pa- 
tentee remarks,  at  this  part  of  his  specification,  that  "  the 
granular  nature  of  sand  renders  it  capable  of  arresting  pro- 
jectiles or  bodies  in  motion,  and,  applied  as  a  medium  for  the 
resistance  of  concussion  in  railway  carriages,  it  will  prevent 
the  violent  transmission  of  concussion  from  one  carnage  to 
another,  by  absorbing  a  great  portion  at  least  of  the  force.'^ 

The  improved  buffers  a,  are  shewn  attached  to  the  end  of 
the  carriage- framing  between  the  ordinary  buffers  k;  but,  in 
new  carriages,  this  may  be  varied  according  to  the  judgment 
of  the  builder ;  as,  if  the  position  of  the  buffers  a,  and  ky  be 
reversed,  the  concussion  would  perhaps  be  less  likely  to  affect 
the  framing.  Although  the  patentee  prefers  to  use  the  sand- 
buffers  as  auxiliaries  to  the  ordinary  buffers  in  passenger 
trains,  he  reserves  to  himself  the  right  to  use  the  improved 
buffers^  either  alone  or  in  combination  with  the  ordinary  buffers, 
for  passenger  and  goods  carriages,  or  in  railway  trucks.  What 
he  claims,  as  an  improvement  in  railway  buffers,  is,  the  use  of 
sand  interposed  as  a  medium  for  the  reception  of  some  of  the 
force  resulting  from  violent  concussion,  with  a  view  to  prevent, 
as  much  as  possible,  the  transmission  of  such  force  through 
the  train. —  [Inrolled  November,  1851.] 


To  Pierre  Armand  le  Comte  db  Fontainemoreau,  of 
South-street,  Flnsbury,  London,  and  Boulevart  Poieson- 
niere,  Paris,  for  certain  improvements  in  electric  tele* 
graphs, — being  a  communication. — [Sealed  3d  May,  1851 .] 

This  invention  consists  in  the  application  to  electro-telegraphic 
apparatus  of  a  key-board,  similar  to  that  of  a  piano-forte,  in 
conjunction  with  a  toothed  cylinder,  combined  with  a  ratchet- 
wheel  and  lever,  put  in  motion  by  the  keys,  whereby  it  is 
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merdy  requisite  to  place  the  finger  upon  a  series  of  keys,  on 
which  signs,  letters,  or  numbers,  are  written,  to  effect  the 
transmission  of  intelligence. 

•  In  Plate  III.,  fig.  1,  is  a  vertical  section,  and  fig.  2,  a  plan 
view  of  so  much  of  an  apparatus  for  transmitting  signals  by 
electricity  as  appertains  to  this  invention,  d,  d,  are  keys, 
similar  to  piano-forte  keys,  which  are  capable  of  moving  up 
and  down  upon  a  supporting  bar  b ;  and  each  key  is  furnished 
on  the  under  side,  near  the  middle  of  ite  length,  with  a  small 
projecting  piece  or  catch  c.  Under  the  keys,  and  at  right 
angles  thereto,  is  mounted  a  horizontal  steel  cylinder  or  shaft 
a,  having  stops  or  teeth  e,  projecting  radially  therefrom,  and 
arranged  in  a  helical  direction  around  it.  One  stop  is  fixed 
to  the  cyUnder  beneath  each  key,  in  such  a  position  that, 
when  the  cylinder  revolves  (which  it  is  caused  to  do  by  clock- 
work), the  stop  will,  once  in  each  revolution,  pass  beneath 
the  catch  c,  of  its  corresponding  key;  and,  in  the  event  of 
such  cateh  having  been  brought  down  by  depressing  the  key^ 
the  stop  will  be  detained  thereby,  and  the  revolution  of  the 
cylind^  stopped,  until  the  key  is  permitted  to  rise  again.  On . 
one  end  of  the  cylinder  is  fixed  a  ratchet-wheel  /,  into  the 
teeth  of  which  the  end  of  a  small  lever  or  pawl  ff,  enters,  and 
so  prevents  the  cylinder  from  revolving,  except  at  such  times 
as  its  end  is  raised  out  of  the  teeth  of  the  ratehet-wheel.  In 
order  that  this  may  be  effected  when  any  key  is  pressed  down« 
a  long  bar  h,  is  provided,  which  extends  beneath  the  whole 
of  the  keys,  and  fits  close  to  the  under  surface  thereof,  so  that 
it  will  be  depressed  when  any  kev  descends;  and  as  the  hind 
end  of  the  pawl  projects  beneatn  the  bar  A,  it  will  be  simul- 
taneously pressed  down,  and  ite  opposite  end  lifted  out  of  the 
teeth  of  the  ratehet-wheel :  on  the  pressure  being  removed 
from  the  key,  the  bar  A,  is  raised  to  its  former  position, — ^no 
doubt  by  the  action  of  springs ;  but  the  specification  doea 
not  enlighten  us  on  this  point. 

The  patentee  does  not  stete  of  what  material  the  keys  are 
made ;  nor  does  he  clearly  trace  out  the  passage  of  the  eieqtric 
fluid,  when  the  circuit  is  completed  by  depressing  a  key.  To 
quote  his  own  words — after  explaining  that,  by  pressing  down 
a  key,  the  pawl  is  caused  to  release  the  ratehet-wheel,  and  the 
cylinder  is  thereby  permitted  to  rotete  until  its  stop  comes 
in  contect  with  the  catch  of  the  depressed  key — ^he  says 
"  another  key,  which  is  afterwards  lowered,  producing  a  simi- 
lar effect,  allows  the  axis  a,  to  turn  an  angle  proportioned  to 
the  length  of  the  arc  of  the  helix  between  the  two  keys  which 
successively  stop  the  motion ;  so  that  if  the  cylinder  a,  is 

YOL.  XL.  N 


106  Recent  Patents. 

proyided  with  an  electric  interrupter,  which  opens  and  shuts 
the  circuit  every  time  one  of  the  teeth  of  the  ratchet-wheel 
passes  through,  the  effect  produced  by  this  mechanism  on  an 
electric  current  will  be  identical  to  that  produced  by  the  rota- 
tion of  a  telegraph  dial,  provided  with  as  many  signals  as 
there  are  keys  in  the  apparatus,  but  with  considerably  greater 
advantage, — the  rotation  of  the  axis  a,  being  uniform  and 
regulated  according  to  the  greatest  speed  the  receiving  appa* 
ratus  permits  of  without  missing  its  effect.  Communication 
being  once  established  between  the  receiver  and  transmitter, 
it  continues  to  subsist  independently  of  the  variation  in  the 
regularity  of  touching  the  keys,  provided  time  be  given  for 
the  hand  to  run  over  the  divisions  of  the  dial,  which  is  per- 
formed in  the  shortest  possible  time,  on  account  of  the  uni- 
formity of  the  motion,  which  permits  the  apparatus  being 
regulated  to  the  greatest  medium  speed  of  the  receiver ;  so 
that  any  person,  indifferently  chosen,  provided  he  know  how  to 
read,  is  able  to  transmit  intelligence  without  the  apparatus 
making  any  mistake/' 

The  clockwork  that  actuates  the  cylinder  a,  is  wound  up 
from  time  to  time,  as  in  ordinary  cases ;  but  the  services  of 
an  attendant  for  this  purpose  may  be  dispensed  with,  by  caus- 
ing the  bar  h,  in  each  descent,  to  act  upon  certain  mechanism 
which  will  wind  up  the  spring  of  the  clockwork  to  such  an 
extent  as  to  more  than  compensate  for  the  power  expended 
at  each  movement  in  turning  the  cylinder  a :  when  the  spring 
is  completely  wound  up,  a  small  lever  puts  the  winding-up 
mechanism  out  of  action,  to  prevent  over-winding. 

The  patentee  claims,  Firstly, — the  application  to  telegra- 
phic apparatus  of  a  key-board,  combined  with  a  series  of 
stops,  disposed  in  the  form  of  a  helix  around  a  cylindrical 
axis,  so  as  to  permit  that  axis  to  turn  of  a  proportionate 
amount  to  the  position  of  the  key  which  is  acted  upon,  as 
above  described.  Secondly, — the  application  to  telegraphic 
apparatus  of  a  parallel  bar  underneath  the  key-board,  for 
enajbling,  indiscriminately,  each  of  the  keys  to  put  in  motion 
the  axis  of  the  telegraph. — [InroUed  November^  1851.] 


To  BicHARD  Edward  Hodges,  of  Southampton-row,  in  the 
county  of  Middlesex,  Gent.,  an^  William  Brockbdon,  of 
Devonshire-street,  in  the  same  county,  Gent,,  for  improve^ 
ments  in  surgical  instruments, — [Sealed  24th  June,  1851.] 

This  invention  relates,  firstly,  to  improvements  in  surgical 
instruments,  to  be  introduced  into  passages  or  orifices  in  cases 
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i¥here  it  is  desired  that  p&rts  of  the  instruments  may  expand 
when  within  the  passages  or  orifices;  and^  secondly^  improve- 
ments in  surgicsJ  instruments  for  relieving  the  bowels^  uri- 
nanr  organs^  and  other  passages. 

Li  Plate  lY.,  figs.  1,  and  2,  exhibit  an  instrument  suit- 
able to  be  introduced  into  a  passage  or  orifice  in  the  human 
body ;  such^  for  instance,  as  where  there  is  a  stricture.  It 
bousists  of  a  slender  metal  rod  a,  havings  at  one  end,  a  handle 
b,  and  at  the  other  a  small  rounded  point  or  bulb  c,  to  which 
is  iattached  one  end  of  an  India-rubber  tube  di  and  the  other 
end  of  such  tube  is  fastened  to  a  metal  tube  e^  that  encircles 
the  rod  a,  and  is  capable  of  sliding  thereon.  In  using  this 
instrument  for  opening  or  extending  a  stricture  in  the  ure- 
thra,  the  tube  e^  is  first  drawn  towards  the  handle  6,  so  as  to 
extend  the  tube  in  length,  and  thereby  lessen  its  diameter,  as 
shewn  at  fig.  2; — a  small  chain/  attached  to  the  handle,  is 
then  connected  to  a  hook  on  the  end  of  the  tube  e,  so  as  to 
retain  the  India-rubber  tube,  in  an  extended  state,  until  it  is 
introduced  into  the  urethra ;  and,  when  this  has  been  effected, 
the  chain  is  unfastened,  and  the  India-rubber  tube  recoils  to 
its  original  length,  with  a  correspondent  increase  of  diameter 
(see  fig.  1,),  which  has  the  effect  of  expanding  or  opening  the 
stricture.  Figs.  8,  and  4,  represent  a  modification  of  this 
instrument^  intended  for  horses  or  other  animals.  In  this 
case,  there  are  four  India-rubber  tubes  d,  secured  at  one  end 
to  the  rounded  point  or  bulb  c,  of  the  rod  a,  and  at  the  other 
to  separate  rods  «,  which  are  substituted  for  the  metal  tube 
shewn  at  e,  in  figs.  1,  and  2.  Instead  of  a  chain  being  used, 
as  the  means  of  retaining  the  India-rubber  tubes  in  an  ex- 
tended state,  the  rod  a,  is  furnished,  near  its  handle,  with  four 
curved  pins  or  hooks  fy  and  in  each  of  the  rods  e,  a  suitable 
eye  is  formed ;  so  that  as  the  rods  are  severally  drawn  back, 
in  order  to  reduce  the  diameter  of  the  instrument,  the  eye  of 
each  rod  is  passed  over  the  corresponding  hook,  and  is  there- 
by secured.  When  the  instrument  has  been  introduced  into 
the  urethra,  the  rods  e,  are  sQCcessively  disengaged  from  the 
hooks,  and  the  India-rubber  tubes  consequently  contract  in 
length  and  increase  in  diameter,  as  exhibited  at  fig.  3.  The 
.rod  a,  may  be  made  hollow,  so  as  to  admit  of  the  passage  of 
liquid  through  it.  The  patentees  remark,  that  this  instru- 
ment may  be  varied  in  its  details,  so  long  as  its  peculiar 
character  be  retained,  and  India-rubber  so  used  that  it  shall 
be  of  small  diameter  when  introduced  into  a  passage  or  orifice 
and  expanded  in  diameter  within  the  passage  or  orifice. 

Another  improvement  consists  in  making  plugs  for  gun- 
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shot  wounds  of  a  short  piece  of  India-rubber,  either  solid  or 
tubular,  and  having  a  string  tied  to  each  end.  In  using  the 
plug»  one  of  the  strings  is  first  passed  through  the  wound ; 
then,  by  pulling  both  strings,  the  India-rubber  is  extended 
in  length  and  leduoed  in  diameter,  so  as  to  admit  of  it  being 
introduced  into  the  wound  without  difficulty;  and  when  it 
has  been  properly  placed  in  the  wound,  the  strings  are  re- 
leased, and  the  India-rubber,  by  contracting  in  length  and 
expanding  in  diameter,  completely  plugs  up  the  wound* 

The  second  part  of  the  invention  relates  to  the  construction 
of  instruments  for  assisting  excretions  by  means  of  partially- 
exhausted  receivers  or  vessels.  Such  vessels  may  be  made  of 
any  material  which  can  be  fitted  for  the  purpose;  but  the 
patentees  prefer  gutta-percha,  because  it  is  &rm  enough  to 
resist  the  external  pressure  when  subjected  to  the  degree  of 
exhaustion  necessary  for  effecting  the  object  of  this  part  of 
the  invention,  and  is  capable  of  being  moulded  to  the  form 
required,  so  as  to  be  air-tight  and  yet  fit  against  the  person 
without  painful  pressure.  When  a  gutta-percha  vessd,  of  a 
convenient  form  as  a  recipient,  has  been  made,  the  edge  o( 
the  mouth  or  aperture  thereof  is  to  be  rendered  soft  and 
plastic  by  immersion  in  warm  water,  and  then  it  is  to  be  ap- 

i)lied  to  the  bodv  of  the  patient  and  moulded  to  the  required 
brm,  so  that,  when  afterwards  used  in  a  cold  state,  it  will  fit 
air-tight  to  the  body.  A  suitable  air-pump  or  exhausting 
apparatus  is  to  be  connected  with  the  vessel,  for  the  purpose 
of  exhausting  the  same  when  it  is  applied  to  the  body  of  the 

Stient,  and  uius  inducing  the  discharge  of  the  liquid  matters 
)m  the  body  into  the  vessel ;  and  a  valve  is  also  to  be  fitted 
to  the  vessel,  in  order  to  admit  air  into  the  same  and  destroy 
the  vacuum,  when  it  is  desired  to  remove  the  vessel  from  the 
body. 

The  patentees  propose  to  employ  an  instrument  of  similar 
construction  to  the  preceding  for  obtaining  milk  from  cows. 
A  shield  is  made  with  apertures  in  it  to  receive  the  teats  when 
it  is  pressed  upwards  m  contact  with  the  udder;  it  is  con- 
nected in  an  air-tight  manner  with  the  vessel  which  is  to 
receive  the  milk;  and  this  vessel  is  sustained  in  a  suitable 
position  b^  bands  or  straps,  fastened  over  the  cow's  loins. 
The  vessel  is  exhausted  of  air  to  the  desired  extent  by  means 
of  an  air-pump  or  other  apparatus ;  and  when  as  much  milk 
as  is  required  has  been  obtained,  a  valve  is  opened  to  admit 
air  and  permit  the  vessel  to  be  removed.  The  shield  for  the 
teats  may  form  a  part  of  the  vessel,  and  act  as  a  cover  or  air- 
tight top ;  or  the  milk-pail  or  vessel  may  be  placed  on  the 
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ground  or  in  any  other  convenient  position^  and  connected  by 
a  pipe  with  the  ndder  shield^— which  latter^  in  this  case^ 
shoiud  terminate  in  an  air-tight  fdnnel  connected  with  the 
milk-pail. 

The  patentees  claim^  as  their  invention^  the  constraction 
of  surgical  instruments  herein  described. — [Inrotted  Decern* 
ber,  1851.] 

To  Herb£KT  Minton,  ofHarfs  HiU,  in  the  county  ofStaf* 
Jbrd,  Gent.,  and  Augustus  John  Uoffstaedt,  ofBridge* 
street,  Blackjriars,  in  the  City  of  London,  Gent.,  for  an 
invention  of  improvements  in  the  mamrfacture  of  faces  or 
dials  for  clocks,  watches,  barometers,  gas-meters,  and 
mariners^  compasses,  or  other  articles  requiring  such  faces 
or  dials, — beiry  partly  a  communication. — [Sealed  17th 
March,  1851.] 

This  invention  refers  to  the  sabstitntion  for  the  wood,  metal, 
and  enamel  faces  or  dials  of  clocks,  watches,  barometers,  gas- 
meters,  and  other  indicating  instruments,  of  porcelain  or 
earthenware  faces  or  dials, — whereby  a  great  saving  in  the 
manufacture  will  result;  and,  when  desired,  the  facilities 
possessed  bv  potters,  for  ornamenting  their  goods,  may  be 
applied  to  the  decoration  of  such  faces  or  dials.  In  carrying 
out  this  invention,  the  slabs  or  shapes,  constituting  the  body 
of  the  graduated  faces  or  dials,  are  first  formed  by  pressing 
plastic  cky,  prepared  in  the  ordinary  manner,  into  moulds, 
or  by  throwing  -them  on  the  wheel,  and  afterwards  turning 
them  down  in  the  lathe ;  and  they  are  then  submitted  to  the 
drying  «id  firing  or  baking  process,  in  the  same  way  as  other 
articles  of  china  or  earthenware ;  which  process  must  be  regu- 
lated according  to  the  quality  or  composition  of  the  plastic 
material  used.  Or,  instead  of  employing  plastic  clay,  these 
slabs  or  shapes  may  be  produced  by  the  dry  powder  process, 
in  the  manner  pursued  by  Messrs.  Minton  and  Co.,  in  making 
tiles,  by  pressuire,  from  flowdered  clay  or  powdered  minerals, 
accordmg  to  Mr.  Prosser's  patent,  dated  June  17th,  1840. 

The  slabs  or  shapes  having  been  obtained  by  either  of  the 
above-named  processes,  th^  are  now  to  receive  the  gradua- 
tions, figures,  or  patterns,  wnich  are  to  fit  them  for  the  several 
purposes  above  indicated.  This  may  be  done  in  several  ways : 
firstly,  by  printing  the  graduations,  figures,  or  patterns,  on 
paper,  in  the  same  way  as  patterns  for  earthenware  or  diina 
are  printed,  and  transferring  them  to  the  bisque;  which, 
after  undergoing  the  well-known  preparation  process,  prior 
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to  the  glasiug  operation^  is  then  glased^  and  passed  through 
the  glost  oven ;  or  the  slabs  or  shapes  are  first  glased  and 
passed  through  the  glost  oven^  and  then  the  gnduations, 
figures^  or  patterns,  appropriate  to  the  article  for  which  the 
pUbs  or  shapes  are  inti^nded,  are  applied  to  the  glased  surface, 
either  by  painting  by  band  or  by  the  printing  process ;  and, 
when  thus  prepared,  they  are  passed  through  the  enamelling 
kiln,  whereby  a  combination  will  be  effected  between  the 
glaze  and  the  colors  used  in  finishing  the  slabs  or  faces. 

In  some  cases  the  device  for  the  slabs  or  shapes  may  be 
obtained  and  applied  after  the  manner  pursued  by  Messrs. 
Minton  and  Co.,  under  the  surface-printing  process,  for 
which  letters  patent  were  granted  to  Messrs.  Collins  and 
Reynolds,  dated  14th  March,  1848. 

Another  mode  of  applying  the  devices  to  the  slabs  or  shapes 
is  by  employing  the  process  patented  by  Mr.  Wright,  on  the 
26th  January,  1830,  and  used  by  Messrs.  Minton  and  Co.  in 
the  manufacture  of  their  encaustic  tiles.  By  this  process  the 
ornamental  or  other  characters  or  figures,  forming  the  device, 
are  pressed  into  the  clay  before  the  article  is  submitted  to  the 
process  of  baking  or  firing,  and  the  indentations  are  filled  up 
with  a  liquid  clav  or  slip  of  one  or  more  colors,  as  the  case 
may  reqmre.  The  article  thus  treated  is  then  submitted  to 
the  process  of  firing;  after  which  it  will  present  a  beautiful 
appearance,  even  without  being  glazed ;  but,  if  thought  desi- 
rable, it  may  be  submitted  to  the  process  of  glazing,  which, 
in  some  instances,  will  greatly  increase  the  beauty  of  the 
colors  employed  in  decorating  the  article. 

The  patentees  remark,  that  this  new  manufacture  of  faces 
or  dials  is  applicable  to  a  variety  of  instruments  besides  those 
enumerated ;  as,  for  instance,  counting  apparatus,  electric  tele- 
graphic apparatus,  thermometers,  &c.  They  do  not  therefore 
limit  the  application  of  their  invention  to  the  articles  above 
enumerated,  but  claim,  First, — manufacturing  faces  or  dials 
of  plastic  clay,  or  other  analogous  plastic  material,  having 
devices  [thereon,  suitable  for  the  purposes  to  which  they  are 
respectively  to  be  applied.  Secondly, — ^manufacturing  the 
faces  or  dials  of  clocks,  watches,  barometers,  and  other  articles 
requiring  such  faces  or  dials,  from  powdered  clay  or  other 
analogous  compound  or  substance,  by  pressure,  ana  applying 
the  requisite  devices  thereto  by  any  of  the  well-known  print- 
ing or  painting  processes.  And,  Lastly, — the  application  of 
the  process  now  employed  in  the  manufacture  of  encaustic 
tiles  to  the  manufacture  of  faces  or  dials  of  clocks,  watches, 
and  other  articles  requiring  the  same. — [Inrolled  September, 
1851.] 
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To  John  Peter  Booth,  of  Cork,  in  the  ISmgdom  qf  Ireland, 
feather  purifier,  for  an  improved  ma/Mifacture  of  fabric, 
applicable  to  the  construction  of  muffs,  boas,  tippets,  and 
other  like  articles ;  and  also  to  t/te  ornamenting  of  articles 
of  dress  and  furniture,  and  other  similar  uses. — [Sealed 
31st  Marcli,  1861.] 

This  invention  consists  in  the  manufacture  of  a  new  fabric^ 
wliich  may  be  used  in  the  place  of  fiirs  or  skins,  whether  for 
trimming  garments  and  curtains,  or  for  making  up  into  muffs, 
boas,  tippets,  or  other  like  articles.  This  improved  manu- 
facture, which  may  have  any  suitable  textile  fabric  for  its 
base,  is  produced  by  the  application  to  such  fabrics  of  parts 
of  feathers,  in  such  a  manner  as  to  effectually  secure  them  to 
the  fabric,  without,  in  any  material  degree,  destroying  its 
flexibility.  The  feathers  which  are  used,  in  preference,  for 
this  purpose,  are  those  obtained  from  the  turkey.  In  making 
a  superior  class  of  goods,  the  patentee  strips  from  these  fea- 
thers the  down  or  fine  filaments  attached  to  the  sides  of  the 
stem,  bringing  off  therewith  a  portion  of  the  cuticle  of  the 
stem  or  quill.  Having  obtained  a  suitable  number  of  these 
strips,  he  then  86ws  them  on  to  the  fabric  which  is  to  form 
the  base  of  the  manufactured  article,  by  means  of  a  needle 
and  thread,  passing  the  thread  through  the  fabric  and  over 
or  through  the  cuticle  or  homy  substance  to  which  the  down 
is  attached.  These  strips  are  arranged  in  lines  at  as  nearly 
equal  distances  apart  as  is  practicable, — the  distance  being 
deteonined,  in  part  by  the  quality  of  the  article  desired  to 
be  made,  and  in  part  by  the  length  of  the  downy  filament; 
but,  in  every  case,  the  strips  are  placed  so  near  together  that 
the  down  or  filamentous  parts  of  the  several  rows  shall,  as 
nearly  as  possible,  hide  the  stitching,  and  present  the  ap* 
pearance  of  a  continuous  fleece  or  a  natural  feathery  surfacei 
The  patentee  remarks,  that  he  is  aware  it  has  neretofore 
been  proposed  to  employ  feathers  and  down  for  the  decoration 
of  garments,  and  other  purposes  for  which  furs  or  skins  are 
used;  but,  in  the  one  instance,  the  feathers  have  been  used 
with  their  stems  or  stumps,  and  have  therefore  formed  a  stiff 
covering,  altogether  unsuitable  for  ordinary  service ;  and,  in 
the  other  case,  the  down  (which  is,  in  fact,  a  soft  bushy  fea- 
ther, having  a  minute  tender  stem),  although  capable  of  being 
applied  to  the  manufacture  of  soft  flexible  articles  without 
the  removal  of  the  stem,  is,  when  stitched  or  otherwise  at- 
tached to  a  textile  fabric,  very  liable  to  injuiy  and  displace- 
ment, from  the  accidental  exercise  of  the  least  friction;— 
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whereas^  according  to  the  present  invention,  a  strong  and 
durable  fabric  may  be  made,  baying  the  softness  and  beauty 
of  articles  made  of  down,  without  possessing  the  before-men- 
tioned defect,  which  is  common  to  such  articles. 

The  patentee  claims  the  application  of  parts  or  strips  or 
Btrippings  of  feathers  in  the  manner  and  for  the  purposes 
above  set  forth. — [InroUed  September ,  1851.] 


To  John  Ash  worth,  of  Bristol^  manager  of  the  Great  West* 
em  Cotton  Works,  for  certain  improvements  in  the  method 
of  preneffiting  and  removing  incrustation  in  steam-boilers 
and  steam-generators. — [Sealed  29th  May,  1851.] 

Thb  improved  method  of  preventing  and  removing  incrusta- 
tion, which  constitutes  this  invention,  is  applicable  to  the 
boilers  of  stationary,  locomotive,  or  marine  steam-engines, 
and  to  all  other  steam-generators  liable  to  internal  incrusta- 
tion. The  improvement  consists  in  the  use  of  a  compound 
for  preventing  the  lime  or  any  other  substance  which  the 
water  may  contain  in  solution  (when  fresh  water  is  employed), 
or  the  saline  compound,  such  as  sulphite  of  magnesia,  chlo- 
ride of  sodium,  &c.  (in  marine  boilers),  from  forming  an  in- 
soluble incrustation  and  adhering  to  the  interior  of  the  boiler, 
and  for  loosening  and  removing  such  incrustation  when  already 
formed. 

The  ingredients  used  in  the  preparation  of  the  compound 
or  mixture  are  coal-tar,  linseed-watcr,  plumbago  or  black-lead, 
and  Castile  soap.  The  compound  is  prepared  by  taking  38 
gallons  of  ^x«l-tar,  21  gallons  of  linseed-water  (prepared  by 
boiling  in  water  14  lbs.  of  linseed,  and  straining  or  removing 
the  seeds  and  other  extraneous  matter),  6  lbs.  of  plumbago 
or  black-lead,  in  a  pulverized  state,  and  8  lbs.  of  Castile  soap, 
and  stirring  the  whole  well  together,  so  as  to  intimately 
combine  the  same,  and  produce  a  compound  of  a  creamy 
consistence.  Although  these  are  the  ingredients  and  pro- 
portions which  are  preferred,  yet  they  are  capable  of  slight 
modification :  for  instance,  common  soft  or  black  soap  may 
be  substituted  for  the  Castile  soap ;  or  the  exact  proportions 
may  be  slightly  varied,  without  materially  affecting  the  action 
of  the  compound.  The  mixture  or  compound  is  introduced 
into  the  water  in  the  boiler  (after  blowing  off  the  steam), 
through  the  man-hole  or  other  suitable  inlet,  in  the  propor* 
tion  of  about  one  gallon,  twice  a  week,  for  a  thirty-horse 
power  boiler;— 4he  quantity  being  increased  or  diminished, 
according  to  the  capacity  of  the  boiler  and  the  average  amount 
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of  incrastating  material  contained  by  the  water  used  therein. 
It  is  stated^  that  the  effect  of  this  compound  upon  a  new 
boiler  is  to  prevent  any  serious  amount  of  incrustation  upon 
the  interior  of  the  boiler ;  as  the  little  deposit  which  occurs 
is  of  a  thin,  brittle,  porous,  and  crumbling  nature,  and  may 
be  readily  removed  from  the  bottom  of  the  boiler  (on  to  which 
it  falls)  by  sweeping  or  otherwise.  In  old  incrusted  boilers, 
the  action  of  the  compound  upon  the  incrustation  will,  in  a 
short  time,  loosen  and  remove  the  same. 

The  patentee  claims  the  application,  employment,  or  use  of 
a  mixture  or  composition  of  coal-tar,  linseed- water,  plumbago 
or  black-lead,  and  Castile  or  other  soap,  for  the  purpose  of 
preventing  or  removing  incrustation  in  steam-boilers  and 
steam-generators,  without  confining  himself  to  the  exact  pro- 
portions of  the  ingredients  named,  or  the  precise  method  of 
using  the  same,  as  above  described. — [InroUed  November, 
1851.] 

To  William  Birkett,  of  Bradford,  in  the  county  of  York, 
agent,  for  improvements  in  obtaining  soap  from  wash- 
waters, — [Sealed  12th  June,  1851.] 

This  invention  consists  in  obtaining  soap  from  soap-suds  or 
wash-waters  by  the  following  process : — ^The  suds  or  wash- 
waters  are  first  evaporated  to  a  pasty  or  cream-like  consis- 
tence ;  then  common  salt,  or  it  might  be  other  soluble  salt, 
is  added ;  while,  at  the  same  time,  the  pasty  mass  is  kept 
boiling,  until  the  fatty  matters  separate  from  the  water  and 
salt;  when  this  takes  place,  the  whole  is  allowed  to  settle  for 
a  short  time;  and  then  the  fatty  matters  are  skimmed  off 
and  put  into  another  pan.  Caustic  soda  or  potash  ley  is 
added  to  the  fatty  matters,  and  they  are  reconverted  into 
soap,  either  hard  or  soft,  according  to  the  alkali  employed ; 
or  the  fatty  matters,  obtained  in  this  manner  from  suds  or 
wash-waters,  may  be  combined  with  other  fatty  matters  or 
rosin,  and  converted  into  soap.  The  ley  and  refuse,  resulting 
from  the  above  process,  are  allowed  to  settle ;  and  then  the 
clear  liquor  is  evaporated,  so  as  again  to  be  used,  in  place  of 
the  soluble  salt  before  mentioned,  for  separating  the  residue 
from  the  water. 

In  conclusion,  the  patentee  states  that  his  invention  con- 
sists in  treating  suds  or  wash-waters  by  evaporation,  and 
separating  the  remainder  of  the  water  and  refuse  matters  by 
a  suitable  soluble  salt,  and  then  employing  alkali  to  convert 
such  product  again  into  soap. — [Inrolled  December,  1851.] 
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ON  BREWING  AND  DISTILLING. 

(Continued  from  page  iO.J 

It  will^  perhaps,  be  remembered^  that  our  previoas  observations 
on  brewing  concluded  by  a  general  outline  of  the  process  of 
mashing,  with  a  few  brief  remarks  respecting  the  chemical 
composition  of  beer-wort.  We  now  resume  this  subject ;  but 
to  render  its  comprehension  more  easy,  as  well  as  to  give  a 
practical  turn  to  our  labors,  we  deem  it  requisite  to  enter  into 
a  detailed  account  of  operations  actually  performed,  and  to 
exhibit  in  full  the  various  changes  that  ensue  from  the  com- 
mencement to  the  completion  of  the  brewer^s  art.  First, 
however,  let  us  explain,  in  the  clearest  and  simplest  language, 
what  that  fluid  is  which  the  brewer  designates  by  the  old 
Saxon  term  ^'  wort,"  or  herb,  as  it  is  rendered  in  English. 
We  have  previously  stated,  that  the  peculiar  properties  con- 
tained in  wort,  do  not  exist  ready  formed  in  malt,  but  are  the 
result  of  the  direct  action  of  heat  and  water  upon  that  sub- 
stance. Hence  it  follows,  that  the  composition  of  beer-wort 
depends  more  upon  the  process  of  mashing  than  upon  the 
malt  employed, — for  it  would  be  quite  practicable  to  obtain 
from  one  part  of  malt  and  eight  parts  of  barley,  a  wort  pre- 
cisely similar  to  that  procured  firom  nine  parts  of  pure  malt 
alone.  But,  of  course,  this  could  not  be  done  without  modi- 
fying, considerably,  the  process  of  mashing ;  and  it  happens, 
unfortunately,  that  the  practice  of  the  present  day,  amongst 
brewers,  is  to  maintain,  as  closely  as  possible,  one  uniform 
system  of  mashing,  whatever  may  be  the  nature  or  quality  of 
the  malt  emploved.  Thus  a  difference  in  the  malt  is  made 
to  produce  a  difference  in  the  wort ;  and  all  the  energy  and 
skill  of  the  practical  brewer  are  sometimes  insufficient  to 
compensate  for  the  alterations  which  this  difference  induces  in 
the  subsequent  working  of  the  beer.  With  a  regular  and 
certain  composition,  as  to  the  constituents  of  his  wort,  the 
operations  of  the  brewer  would  assume  a  fixed  and  definite 
character,  which,  at  present,  they  are  very  far  indeed  from 
possessing ;  and  by  which  he  not  unfrequently  suffers  the 
most  severe  pecuniary  loss  and  mental  anxiety.  With  the 
exception  of  a  trifling  quantity  of  vegetable  albumen,  the  only 
solid  ingredients  of  beer-wort  are  dextrine  and  sugar;  the 
latter  of  which  ferments  with  great  ease  and  rapidity,  whilst 
the  dextrine,  though  capable  of  fermentation,  enters  into  the 


•    On  Brewing  and  Distilling ^  Sfc.  115 

process  only  with  difficulty^  and  requires,  for  its  successful 
termination,  not  only  much  more  yeast  but  also  a  much  higher 
temperature  in  the  fermenting  vat.  At  the  same  time  it  is 
this  very  sluggishness  in  the  fermentative  quality  of  dextrine 
which  is  essential  to  the  production  of  good  beer ;  for,  with 
sugar  alone,  the  fermentation  cannot  be  checked  at  ordinary 
temperatures,  until  the  full  measure  of  its  decomposition 
has  taken  place,  and  it  has  become  either  a  vapid  admixture 
of  alcohol  and  water,  or,  by  the  absorption  of  oxygen,  is 
resolved  into  vinegar.  It  is  indeed  a  notorious  fact  that  beer, 
made  with  sugar,  will  not  keep  so  well  as  that  made  from  malt ; 
though,  for  rapid  consumption,  the  use  of  sugar  is,  under 
some  circumstances,  to  be  commended,  more  especially  on  the 
small  scale  and  in  cold  weather.  The  peculiarity  of  dextrine 
is,  however,  as  we  have  stated,  to  undergo  fermentation  only 
with  difficulty  and  by  slow  degrees ;  hence,  its  decomposition 
spreads  over  a  long  space  of  time,  and,  in  very  cold  weather, 
amounts  to  nothing ;  so  that,  for  months  or  even  years,  after 
all  the  sugar  of  the  wort  has  been  destroyed,  the  evolution  of 
carbonic  acid  gas  from  the  still  fermenting  dextrine,  keeps  up 
a  briskness  and  vitality  in  the  beer ;  and,  by  excluding  oxy- 
gen, all  chance  of  acidification  is  shut  off.  A  perfect  beer- wort 
should  therefore  have  reference  to  the  period  of  its  consump- 
tion ;  if  this  be  speedy  and  pressing,  the  proportion  of  sugar 
ought  to  be  large;  if  remote,  the  dextrine  should  greatly  pre- 
dominate. Under  the  first  condition,  the  attenuation  would 
proceed  quickly,  and,  provided  the  temperature  of  the  ferment- 
ing vat  was  not  allowed  to  exceed  78^,  the  beer  would  soon 
cleanse  and  become  ripe  and  bright :  under  the  second,  the 
attenuation  in  the  vat  would  be  slow  and  trifling,  and  require, 
perhaps,  several  years  for  its  completion  in  the  cask.  Never- 
theless, if  the  attenuation  in  the  vat  had  gone  on  to  the  com- 
plete destruction  of  all  the  sugar,  this  kind  of  beer  would 
prove,  in  the  end,  both  the  better  and  more  healthy  beverage 
of  the  two ;  for,  by  the  mode  of  its  formation,  the  presence 
of  cenanthic  ether,  or  fusil  oil,  is  avoided.  The  importance 
therefore  of  placing  in  the  hands  of  the  brewer  a  means  of 
determining  the  relative  amounts  of  sugar  and  dextrine  in  his 
wort  is  sufficiently  obvious.  Now,  this  may  be  done  in  two 
ways,  either  by  ascertaining  in  wort,  of  a  determinate  strength, 
the  proportion  of  the  one  or  the  other  of  these  substances. 
The  dextrine  is  easier  of  calculation  than  the  sugar,  in  a  rough 
or  approximative  way,  but  the  sugar  can  be  determined  with 
much  more  minute  accuracy  than  the  dextrine.  Yet,  in  prac- 
tice, the  former  plan  is  preferable,  from  its  simplicity,  as  we 
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shall  Droceed  to  shew.  If^  to  a  certain  volume  of  strong  wort 
(say  oO  lbs.  per  barrel)^  we  add  an  equal  amount  of  alcohol 
or  spirit  of  wine,  the  whole  of  the  dextrine  will  precipitate  aa 
a  dense  coagulum ;  and,  by  examining  the  bulk  of  this  de- 
posit in  the  tube,  its  weight  may  be  inferred  pretty  nearly,  if 
the  tube  has  been  previously  graduated,  so  as  to  indicate, 
from  actual  experiment,  the  weight  of  the  different  measures 
of  the  coagulated  dextrine.  With  weaker  wort,  more  alcohol 
must  be  used,  and  with  a  denser  wort  less  alcohol, — ^the  rela« 
tions  of  which  to  each  other  may  easily  be  kept  recorded  on  a 
small  card  or  scale  affixed  to  the  tube.  This  instrument  is 
very  easy  of  application,  and  has  been  found  extremely  useful 
by  more  than  one  practical  brewer  of  the  present  day ;  and 
the  accompanying  record  of  brewing  operations  has  reference 
to  this  mode  of  analyzing  wort.  The  determination  of  sugar 
in  wort  is  best  effected  by  boiling  100  grs.  of  it  with  about 
half  a  pint  of  the  following  solution,  and  collecting  and  weigh- 
ing the  red-colored  precipitate  which  ensues, — every  three 
grains  of  which  indicate  one  grain  of  grape  sugar  in  the  wort. 

Grape  sugar  teat  solution. 

Sulphate  of  copper,  in  crystals   100  grs. 

Bitartrate  of  potash  200  gn. 

Carbonate  of  soda,  in  crystals     800  grs. 

Boiling  water,  one  pint,  or 8750  grs. 

First  dissolve  the  sulphate  of  copper,  then  the  bitartrate  of 
potash ;  after  which  add  the  carbonate  of  soda,  and  filter  if 
necessary.  This  solution  is  not  affected  when  boiled  with 
cane-sugar,  dextrine,  gum,  or  starch. 

We  now  proceed  to  lay  before  our  readers  the  result  of  two 
brewings,  taken  from  one  mash  at  two  different  periods  and 
analyzed,  to  determine  their  relative  contents  of  dextrine  and 
sugar,  according  to  the  tube  or  alcohol  process : — March  28th, 
1851,  proceeded  to  mash  for  experimental  brewings;  weather 
clear  and  open;  thermometer  outside  51^, — ^in  fermenting 
room  58**;  difference  between  wet  and  dry  bulb  5*75*^;  ba- 
rometer 39*4  inches.  Composition  of  the  malt : — Moisture 
6*1;  insoluble  matter  27;  extract  66*9.  Quantity  of  malt 
employed  70  bushels;  of  water,  at  180°  Fahr.,  700  gallons; 
made  the  mixture  with  a  common  mashing-oar,  and  finished 
in  15  minutes.  One  hour  afterwards,  drew  off  200  gallons 
of  wort;  and,  three  hours  from  commencing  to  mash,  drew 
off  200  gallons  more, — continuing  the  mash  for  table-beer- 
wort.  The  first-drawn  wort  contained  7*5  parts  of  dextrine 
to  one  of  sugar ;  the  second,  6*3  parts  of  dextrine  to  2*2  of 
sugar ; — their  densities  were,  respectively,  80  and  36*5  lbs. 
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per  barrel.  They  were  each  boiled  aeparately^  with  relative 
amounts  of  hop^ — ^the  first  having  80  and  the  second  86^  Ibs^ 
added ;  and  the  boiling  in  each  case  was  kept  up  for  three 
hours.  At  the  end  of  this  time,  both  were  cooled  and  diluted 
with  water  to  a  gravity  of  27^  lbs.  per  barrel,  and  250  gallons 
of  each  let  down  into  separate  fermenting«vatS|  placed  side  by 
side;  after  which,  they  both  received  three  quarts  of  good 
yeast, — ^the  temperature  being  at  68^  Fahr.  Two  hours  sher* 
wards,  the  following  observations  commenced, — No.  1  being 
the  wort  containing  7*6  parts  of  dextrine  to  1  of  sugar,  and 
No.  2  the  wort  having  6*8  of  dextrine  to  2*2  of  sugar : — 

JJ--  No.  1.  No.  2. 

March  28.   6  p.m.  No  action 67*5  ...  No  action    68 

„      „    10  P.M.  Light  thin  cream  .  67*5  ...  Fine  white  head 70 

„     29.    9  a.m.  Whitehead 70     ...  Thick  yellow  head 74 

„      „     6  P.M.  Fine  white  head...  71     ...  Fine  tough  hrown  head  77 

Roniedap. 

„     30.    9  a.m.  Thick  tough  head  74     ...  High  rocky  head  77 

„      „      6  P.M.  Tough  hrown  head  75     ...  In  rapid  fermentation  .  76*5 

BoueduA. 

„     31.    2  P.M.  Ferments  well    ...  75     ...  Throws  up  much  yeast  76 

Skimmed  off  yeaat. 
Def.  Dflf. 

AttenuationofNo.1  8}     ...  Ditto  of  No.  2 12*7 

April      2.    2  P.M.  „         „  10     ...  „  ,,  15*5 

SMmned  off  yeaat. 

If        11.     £  P.M.  ))  jf  lO      ...  fy  If  17*0 

)f       13.    2  P.M.  ),  I)  lO'D  ...  )|  ff  Io*2 

The  temperature  of  both  had  now  fallen  to  69^  Fahr., 
though  each  had  been  roused  repeatedly;  the  yeast  was, 
therefore,  again  skimmed  off,  and  the  beer  run  into  barrels, 
and  filled  up  with  reserved  wort  three  times  a  day,  as  it  worked 
over.  On  April  the  18th,  the  barrels  were  closed,  having 
then  lost,  by  attenuation, — No.  1, 16*2  lbs.,  and  No.  2, 19*6  lbs. 
Six  weeks  afterwards  these  ales  were  examined; — No.  1  was 
found  muddy  and  unpleasant ;  whilst  No.  2  had  a  fine  frag- 
rant aroma,  a  brisk  lively  appearance,  and  was  perfectly 
bright.  On  January  2nd,  1852,  the  casks  were  again  exa- 
mined;— No.  1  had  now  lost  17*9  lbs.,  and  was  bright,  rich, 
and  fine  flavored ;  whilst  No.  2,  though  bright  and  pleasant, 
had  contracted  a  little  acidity,  and  was  becoming  flat:  it 
had  lost,  in  all^  21  ^  lbs. 

Two  similar  experiments,  made  about  the  same  time  in 
another  quarter,  gave  almost  exactlv  the  same  results;  and, 
consequently,  there  can  be  little  doubt  that,  where  a  quick 
sale  and  rapid  consumption  of  beer  can  be  ensured,  the 
great  object  of  the  brewer  should  be,  to  convert  as  much  of 
the  dextrine  of  his  wort  into  sugar  as  is  proportional  to  the 
rapidity  of  that  consumption ;  whereas,  for  beer  intended  to 
keep,  the  opposite  practice  should  be  followed. 
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The  conversion  of  any  given  amount  of  the  dextrine  wort  into 
sugar  may  be  effected^  either  by  keeping  up  the  temperature 
of  the  mash-tun^  and  prolonging  the  operation  of  mashing; 
or,  which  is  better  and  simpler,  by  merely  preserving  the  wort 
for  a  few  hours  at  a  heat  of  170®  Fahr.,  either  in  the  under- 
back  or  any  other  convenient  vessel.  We  have  founds  from 
experiment^  that  a  wort  which,  when  run  out  from  the  mash- 
tun,  had  only  3  parts  of  sugar  to  16  of  dextrine,  became, 
by  10  hours  exposure  to  a  heat  of  165®,  converted  almost 
altogether  into  sugar, — the  proportions  then  being  17*8  of 
sugar  to  1*2  of  dextrine. 

A  very  important  part  of  the  duty  of  a  brewer  should,  there- 
fore, be — first,  the  determination  of  the  relative  amounts  of 
dextrine  and  sugar  required  to  suit  the  taste  of  his  customers, 
or  the  circumstances  of  the  market, — and  next,  the  con- 
tinued careful  examination  of  his  worts,  so  as  to  insure  that 
these  proportions  are  regularly  maintained :  for  by  no  other 
plan  is  it  possible  to  insure  that  certainty  of  result,  and  uni- 
formity of  quality,  which  are  essential  to  the  proper  conduc- 
ting of  an  expensive  business  like  brewing.  It  seems  to  us 
that  far  too  little  attention  has  hitherto  been  given  to  the 
fluctuating  qualities  of  beer-wort.  In  warm  weather,  this 
wort  should  probably  contain  at  least  twice  as  much  dextrine 
as  in  winter ;  yet  tms  is  the  very  period  when,  from  the  in- 
creased temperature  of  the  air  and  materials,  the  largest 
quantity  of  sugar  must  be  formed  by  those  who  mash  npon 
a  fixed  and  unvarying  principle.  Hence,  the  proneness  of 
the  wort  to  ferment  violently  in  summer,  is  still  further  in- 
creased by  the  presence  of  an  extra  proportion  of  sugar; — 
whereas,  prudence  would  suggest,  under  such  circumstances, 
a  predominance  of  dextrine,  and  seek  to  effect  this  purpose  by 
a  low  temperature  in  the  mash-tun,  and  by  shortening  the 
period  of  mashing.  We  are  not,  however,  aware  that  this 
custom  prevails,  except  in  one  or  two  solitary  instances  in  the 
north  of  England,  where  it  is  well  appreciated.  As  a  general 
rule,  in  the .  management  of  worts,  more  sugar  is  requisite 
where  small  quantities  are  brewed  at  a  time,  than  where  large 
operations  are  conducted :  for  the  loss  of  heat  is  relatively 
larger  in  small  masses  than  in  large  ones ;  and,  from  what 
has  been  stated,  it  must  be  apparent,  that  as  the  fermentation 
of  dextrine  is  more  easily  checked  by  cold  than  that  of  sugar, 
the  beer  brewed  in  trifling  quantities  could  not  preserve  a  fer- 
mentative temperature,  but  would  become  chilled  and  dead 
from  the  excessive  radiation  of  caloric,  unless  a  principle  ex- 
isted in  it  capable  of  fermentation  at  the  most  ordinary  tem- 
peratures of  this  country.     If,  therefore,  beer-wort  consisting 


On  Brewing  and  Distilling,  ^c,  11^ 

chiefly  of  dextrine,  be  fermented  in  very  cold  weather^  or  with 
an  insufficiency  of  yeast,  or  if  the  temperature  happen  to  rise 
too  high,  so  as  to  destroy  or  impair  the  fermentative  power  of 
the  yeast,  then  a  dull  languid  action  will  ensue,  accompanied 
by  what  has  been  called  the  viscous  fermentation,  and  the  beer 
becomes  permanently  ropy,  and  is  spoiled. 

Although,  clearly,  it  would  be  impossible  to  lay  down  any 
specific  rule  for  the  proper  proportion  of  dextrine  and  sugar 
in  beer-wort,  yet  there  could  be  no  difficulty  in  each  brewer 
determining  for  himself;  and  for  the  conditions  of  size,  time 
of  sale,  time  of  year,  and  other  contingencies,  the  requisite 
ratio  to  be  established  in  his  own  case ;  and,  as  we  have  shewn, 
nothing  can  be  simpler  than  the  means  proposed  for  ascer- 
taining the  composition  of  wort. 

The  advance  of  the  arts  is  gradually  assuming  a  character 
which  will  no  longer  permit  any  manufacturer  to  neglect  the 
assistance  of  science ;  and  those  who  first  take  advantage  of 
the  power  of  knowledge,  will  assuredly  leave  their  fellow- 
laborers  behind.  From  being  an  uncertain  and  hazardous 
operation,  brewing  must,  ere  long,  become  a  fixed  and  definite 
principle,based  upon  facts  well  understood,  and  capable  of  per- 
petual repetition  and  reproduction  at  will.  To  sum  up  briefly 
the  general  details  of  ale  brewing,  we  may  state,  that  for 
most  kinds  of  ale,  the  attenuation,  in  the  first  instance, 
should  be  finished  in  firom  6  to  21  days,  according  to  the 
strength  of  the  wort ;  that  this  attenuation  should  approach 
to  two-thirds  of  the  whole  weight ;  and  that,  after  tunning 
and  cleansing,  the  ale  itself  should  weigh  about  one-fourth 
of  the  original  gravity  of  the  wort.  Thus,  if  the  fermenting 
tun  be  set  with  wort  of  27  lbs.,  then  the  attenuation  should 
bring  it  down  to  9  or  10  lbs.,  and  the  subsequent  operations 
produce  an  ale  weighing  from  6  to  7  lbs.  When  these  con- 
ditions are  fulfilled,  without  much  extra  trouble  or  attention, 
the  ale  is  pretty  certain  to  turn  out  well ;  though,  in  some  lo- 
calities, ale  is  never  attenuated  to  more  than  one-half  its 
original  gravity :  this  kind  of  ale  is,  however,  very  apt  to  be- 
come sour  in  not  weather  and  ropy  in  cold. 

We  will  now  proceed  to  describe  the  brewing  of  porter, 
which  differs  from  that  of  ale  both  in  the  nature  of  the  ma- 
terials used,  and  in  the  mode  of  finishing  the  fermentation. 
Porter  owes  its  peculiar  color  and  flavor  to  burnt  saccharine 
or  starchy  matter ;  and  this  was  formerly  obtained  by  burning 
sugar  until  it  exhaled  the  odour  called  by  French  writers 
"caramel."  At  present,  however,  nothing  but  highly-tor- 
refied malt   is  used;   and  of  this  there"  are  several  kinds, 
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Bs  brown  malt^  imperial  malt^  and  black  malt, — aU  of  which 
are  used  by  some  brewers,  whilst  others  employ  only  the 
brown  and  black,  and  a  few  the  black  alone,  for  giving 
color  and  flavor.  The  fermentative  quality  or  saccharine,  is, 
however,  the  same  as  that  of  ale ;  and  is  derived  from  pale  or 
amber  malt.  As  a  general  rule,  the  ratio  of  the  coloring  and 
flavoring  malts  are,  to  the  saccharine,  as  about  1  to  6,  or  1 
to  4;  but  where  black  malt  only  is  used,  the  proportion  does 
not  exceed  1  to  10. 

The  employment  of  these  burnt  malts  leads  to  a  singular 
act  of  injustice  on  the  part  of  the  Excise,  as  regards  the  draw- 
back on  exportation.  By  the  Excise  regulations,  it  is  assumed 
that  a  quarter  of  malt  will  produce  four  barrels  of  ale,  brewed 
from  wort  of  the  sp.  gr.  1*054,  or  19*4  lbs.  per  barrel;  but, 
although  this  is  hopeless,  even  with  pale  malt,  yet  with  an 
admixture  of  brown  and  black  malt,  the  assumption  becomes 
absurd  in  the  extreme.  Admitting  that,  by  good  management, 
on  the  average,  four  barrels  of  wort,  weighing  20  lbs.,  can  be 
obtained  from  one  quarter  of  fine  pale  malt,  yet  in  the  opera- 
tions of  cooling,  fermenting,  tunning,  skimming,  and  clean- 
sing, a  loss  of  fully  10  per  cent,  occurs  under  the  most 
vigilant  superintendence ;  and — taking  the  great  bulk  of  our 
metropolitan  breweries — ^it  would  be  nearer  the  truth  to  esti- 
mate this  loss  at  12  per  cent.  In  plain  words,  100  gallons 
of  wort  will  not,  by  any  management,  produce  more  than 
about  88  gallons  of  saleable  beer,  though  no  allowance  is 
made  for  this  by  the  Excise ;  and  the  brewer,  who  has  paid 
duty  upon  100  gallons,  gets  a  drawback  upon  but  88.  This, 
however,  is  the  most  favorable  view  of  the  case ;  and  we  so- 
licit attention  to  the  force  with  which  the  argument  returns 
in  the  instance  of  porter. 

If  a  quarter  of  pale  malt  be  assumed  at  84  lbs.  of  saccha- 
rine strength,  then  such  an  admixture  of  brown  and  black  malt 
as  is  usually  employed  by  brewers  of  porter,  will  not  give 
more  than  about  24  lbs. ;  and  as  this  constitutes  at  least  one- 
fifth  of  the  whole  bulk  used  in  porter  brewing,  we  see  that  a 
quarter  of  such  mixed  malt  can  never  give  more  than  70  lbs. : 
that  IB  to  say,  80  parts  of  pale  malt,  mixed  with  20  of  brown 
and  black,  instead  of  giving  at  the  rate  of  84  lbs., — ^as  pale 
malt  alone  does — ^would  give  but  70  lbs.,  or  produce  a  dif- 
ference between  the  actual  return  and  that  taken  for  granted 
by  the  Excise  authorities,  of  no  less  than  16*6  per  cent;  to 
which,  if  we  add  the  loss  previously  mentioned  as  arising  from 
fermentation,  yeast,  &c.)-and  which  we  have  called  12  per 
cent.,  a  total  difference  ensues  of  28*6  per  cent,  between  the 
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duty  paid  by  the  brewer  and  the  drawback  allowed  by  Act  of 
Parfiament.  Bui  the  grievance  does  not  skfp  here,  for  the 
onhr  retom  allowed  by  Act  of  Parliament^  ig  based  upon  the 
roafe  dnty^  and  nothing  whatever  is  said  of  the  duty  on  hops. 
This^  however^  is  at  the  rate  of  19«.  7d.  per  cwt. ;  and  since 
hops  yield  only  about  35  per  cent,  of  their  weight  of  sohible 
matter,  it  would  require  168  lbs.  of  hops  to  produce  a  barrel 
of  fluid  or  wort  weighing  19*4  lbs.,  or  having  the  requisite 
Parliamentary  specific  gravity  of  I '054.  Upon  this  barrel, 
when  exported,  the  drawback  is  5s. ;  but,  as  may  easily  be 
seen,  on  calculation,  the  duty  paid  by  the  brewer  has  been 
ids.  Sd.  In  fact,  upon  every  168  lbs.  of  hops  consumed  by 
the  export  brewer,  he  suffers  a  dead  loss  of  248.  8tf., — ^inde- 
pendently of  the  waste  incidental  to  his  various  processes. 
These  things  may  seem  startling,  yet  we  challenge  the  entire 
Board  of  Excise  to  prove  that  they  are  anything  other  than 
under-estimated.  At  the  same  time,  the  intelligent  reader  will 
gather,  that  the  profits  of  brewing  are  not  by  any  means  so 
ho^  as  a  cursory  glance  at  the  subject  might  Warrant :  and 
we  say  this  rather  as  having  reference  to  schemes  now  in  pro- 
gress for  reducing  the  price  of  beer,  than  from  its  coxmeelion 
with  our  general  arrangements.  No  doubt  the  brewing  busi-' 
nesa  has  been  of  late  singularly  prosperous ;  and  if  the  price 
of  malt  ecmtinues  as  low  this  year  as  it  was  last,  the  pubHe 
have  a  right  to  look  for  some  reduction  in  the  price  of  ale  and 
porter;  but  it  must  not  be  forgotten  that  the  capital  re- 
quired is  large,  and  invested  in  very  perishable  materials, 
such  as  casks  and  other  wooden  utensils,  the  wear  and  tear 
upon  which  is  a  very  large  item;  nor  again,  as  we  have 
ahewn,  must  a  speculator  begin  by  assuming,  with  the  Excise 
authorities,  that  a  quarter  of  malt  will  produce  four  barrels 
of  beer, — ^for  he  wiU  be  much  nearer  the  truth  if  he  estimates 
his  saleable  produce  at  three  barrels.  As,  however,  it  forms 
no  part  of  our  present  task  to  enter  into  the  financial  statis- 
ties  of  brewing,  we  return  to  the  object  more  immediately  in 
view,  merely  throwing  out,  '^ en  passant"  the  above  hints 
for  the  benefit  of  those  whom  they  may  concern. 

If  the  analysis  of  malt  and  malt-wort  are  requisite,  to  enable 
a  brewer  to  perform  his  operations  with  safety  and  success, 
the  analysts  of  beer  is  not  less  indispensable,  to  qualify  him 
for  the  harassing  labor  of  competition  with  his  neighbours ; 
and  for  the  protection  of  his  interest  against  Excise  confisca- 
tion. AJtfaough  beer  mav  have  been  lM«wed  of  the  requisite 
gravity  for  justifying  a  drawback  on  exportation,  yet  this  is 
very  far  indeed  ftt)m  ensuring  a  return  of  the  matt  duty,  even 
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to  the  limited  extent  awarded  by  law.     The  question  is^  how 
are  the  Excise  officials  to  know  the  real  weight  of  the  wort 
from  which  the  beer  was  brewed  ?     This  may  be  obtained  by 
the  following  method^  which  should  take  the  place  of  the  pre- 
sent indefinite  system  : — Having  agitated  a  portion  of  the  ale 
or  beer^  so  as  to  dissipate  its  carbonic  acid-gas^  measure  out 
exactly  3^600  grain-measures  of  it^  and  pour  these  into  a 
retort ;  then  distil,  with  great  care,  into  a  receiver,  surrounded 
by  ice-cold  water,  about  one-third  of  the  whole  fluid,  or  rather 
more  than  this  if  the  ale  or  beer  is  known  to  be  highly  alco- 
holic.    Next  weigh  the  distilled  fluids  and  then  ascertain  its 
specific  gravity ;  from  whence,  by  any  of  the  proper  tables  of 
alcoholic  strength,  the  total  quantity  of  absolute  alcohol  in 
the  distilled  fluid  may  be  known.     This  alcohol  is  to  be  con- 
verted, by  calculation,  into  its  equivalent  of  sugar,  at  the  rate 
of  171  parts  of  sugar  for  every  92  of  alcohol  found;  after 
which,  this  sugar  must  be  brought  into  pounds  per  barrel,  by 
the  rule  given  in  our  previous  number,  which  is  52^  lbs.  of 
sugar  for  every  20  lbs.  of  gravity.     The  amount  of  vinegar  is 
next  to  be  determined,  by  any  of  the  known  forms  of  alka- 
limetry,— such  as  the  use  of  carbonate  of  potash  or  soda,  or 
caustic  ammonia,  in  the  way  proposed  and  practised  by  Dr. 
Ure.     This  vinegar  or  acetic  acid  must,  like  the  alcohol,  be 
also  converted  into  its  representative  of  sugar,  by  assigning 
171  of  sugar  to  every  102  of  anhydrous  acetic  acid  present  in 
the  beer, — this  sugar  being,  as  before,  converted  into  pounds 
per  barrel.     To  the  beer  remaining  in  the  retort,  sufficient 
distilled  water  is  then  to  be  added,  that  the  entire  bulk  of 
fluid  may  once  more  be  equal  to  3,600  grain-measures ;  and 
the  temperature  of  the  mixture,  having  fallen  to  60°  Fahr., 
its  specific  gravity  must  be  determined  in  the  usual  way,  and 
this  reduced  to  pounds  per  barrel,  by  multiplying  the  excess 
above  1,000  by  360,  and  dividing  the  product  by  1,000. 
The  whole  of  these  weights,  added  together,  give  the  original 
weight  of  the  wort.     Thus,  for  example,  we  will  suppose  that 
3,600  grs.  of  a  particular  beer  have  given  1,300  grs.  of  a 
dilute  alcohol,  of  specific  gravity  *9731,  and,  consequently, 
containing  about  17^  per  cent.,  by  weight,  of  alcohol;  again, 
that  the  same  quantity  of  beer,  when  tested  by  carbonate  of 
soda,  has  indicated  30  grs.  of  acetic  acid ;  and,  lastly,  that 
the  spent  mash,  when  filled  up  with  distilled  water  to  its  pri- 
mai'y  bulk,  has,  at  60°,  a  specific  gravity  of  1*016; — then  the 
total  alcohol  would  be,  in  360  grs.,  or  the  representative  of  a 
barrel,  22}  grs.;  and  the  acetic  acid  in  the  same  quantity, 
3  grs. :  hence  we  have  the  following  results : — 
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On.  of  Bmren* 

■ag«r.  lbs. 

Alcohol,  22}  gra.,  equal  to  42*2    or  16* 

Acetic  add,  3  grs ,  equal  to   5*       ,,   1*9 

8pent  mash,  of  sp.  gr.  1*016,  equal  to 5*76 

Total  weight  23*66 

It  might  be  thought,  that  the  proper  kind  of  sugar  to  select, 
in  this  instance,  as  the  representative  of  alcohol  and  acetic 
acid,  should  be  the  grape-sugar,  whose  atomic  weight  is  180; 
but  it  has  long  ago  been  shewn  by  Dr.  Ure,  that  the  kind  of 
sugar  actually  employed  in  the  construction  of  our  saccha- 
rometer  tables  must  have  been  cane-sugar,  the  atom  of  which 
is  171 ;  and  hence  the  reason  why  it  must  be  employed  in 
this  calculation. 

We  now  turn  our  attention  to  the  business  of  the  distiller, 
which  is  a  kind  of  supplementary  operation  to  that  of  the 
brewer.  There  are,  however,  some  important  differences, 
both  in  mashing  and  fermenting,  between  these  two  methods 
of  producing  alcohol ;  for  the  principal  object  of  the  brewer 
is  to  secure  flavor  and  transparency  to  the  fermented  pro- 
duct; whilst  the  sole  care  of  the  distiller  is  to  ensure  the 
complete  alcoholisation  of  all  the  saccharine  and  gummy  con- 
stituents of  his  wort.  We  have  seen  that,  to  the  brewer,  the 
presence  of  dextrine  was  essential ;  whereas,  in  distillation, 
the  more  purely  saccharine  the  wort,  the  better.  On  this 
account,  although  malt  is  much  dearer  than  raw  grain,  many 
eminent  distillers  continue  to  employ  it  alone,  from  the  simple 
circumstance,  that  its  relatively  large  content  of  diastase  fur- 
nishes, in  the  limited  period  assigned  for  mashing,  an  infinitely 
more  saccharine  wort  than  can  be  produced  in  the  same  space 
of  time  from  a  mixture  of  one  part  of  malt  and  seven  or  eight 
of  barley-meal.  Nevertheless,  by  maintaining  the  wort  from 
the  latter  at  a  sufficient  temperature  for  a  few  hours,  as  indi- 
cated with  respect  to  beer-wort,  the  diastase  in  it  would  exert 
its  specific  action  upon  the  dextrine,  and,  in  the  end,  give  as 
saccharine  a  wort  from  mixed  grain  as  from  pure  malt.  This 
subject  is  peculiarly  worthy  of  the  attention  of  distillers;  for  the 
sluggish  fermentative  qualities  of  dextrine  are  such,  that,  very 
frequently,  a  considerable  quantity  of  this  substance  remains 
in  the  wash  unacted  on,  and  passes  away  with  the  residue  as 
a  waste  product.  It  is,  indeed,  customary  for  the  distiller  to 
seek  a  remedy  for  this,  in  the  employment  of  large  and  fre- 
quently-repeated additions  of  yeast;  and  there  can  be  no 
doubt  of  the  propriety  of  this  measure.  Still,  however,  the 
true  solution  of  this  difficulty  must  be  referred  to  a  period 
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anterior  to  fermentation ;  and  it  is  in  the  under-back  where 
it  should  be  grappled  with  and  vanquished. 

If  we  examine  with  care  the  catalytic  effect  of  diastase  upon 
starch,  we  shall  find  that  the  time  employed  by  the  distiller 
is  far  too  short  to  achieve  the  object  which  it  is  his  interest 
to  bring  about.  In  the  case  of  the  brewer,  many  conditions, 
as  we  have  pointed  out,  require  to  be  foreseen  and  provided 
tor;  and  henoe  a  uniform  system  of  mashing  is  to  be  con- 
demned in  brewing;  but  the  distiller  has  only  one  single 
eircumstanoe  to  bear  in  mind,  and  that  is,  if  possible,  the 
total  conversion  of  all  the  bordmne,  starch,  deictrine,  and  other 
constitueuts  of  his  grain  and  wort,  into  sugar.  In  fact,  ha 
can  scarcely,  by  any  chance,  mash  too  long,  or  keep  his  wort 
at  170^  for  too  many  hours; — at  all  events,  the  following  ob- 
Bervati<ma  demonstrate,  that  the  time  now  employed  is  barely 
one-fourth  of  that  necessary  for  auccess,  under  the  most  favor* 
able  circumstances :«— A  mixture,  composed  of  one  part  of 
very  fine  malt  and  seven  parts  of  barley-meal,  was  mashed 
with  great  care  in  a  vessel  capable  of  having  its  temperature 
kept  at  any  required  degree  for  many  consecutive  hours* 
The  heat  of  the  water  was  180^;  and  it  was  found,  after  tho> 
rough  mixing,  that  this  had  fallen  to  168^;  at  which  point  it 
was  accordingly  decided  to  maintain  it ;  and  a  series  of  expe-r 
ramental  essays  were  made  i^K>n  samples  of  the  wort,  with  the 
view  of  illustrating  the  progressive  formation  of  sugar.  The 
results  were  as  foUows : — 

Svgar.         DcslrfaM. 

2  koan  after  mashing  1*S 18'7 

9  ditto  ditto  4*1 15*9 

4  ditto  ditto  6'3 13*7 

5  ditto  ditto  8*    12- 

6  ditto  ditto  9*2 10*8 

7  ditto  ditto  10-7 9*8 

8  ditto  ditto  12'    8* 

9  ditto  ditto  13*8 6*7 

10  ditto  ditto  14*5 6*5 

n  ditto  ditto  ^...15*7 4*8 

12  ditto  ditto  V.X6-9 3*1 

Hence,  inatead  of  three  hours,  which  is  the  period  commonly 
used  for  mashing,  the  distiller  would  be  warranted  in  cod- 
tinning  this  operation  for  twelve  houra.  In  reality,  how* 
ever,  it  is  only  the  wort  which  requires  this  treatment;  for, 
after  the  third  hour,  all  the  starch,  and  nearly  the  whole  of 
the  hordeine,  have  become  soluble,  and  nothing  but  continued 
heat  is  required  to  complete  the  saccharification  of  the  wort« 
The  woridng  of  the  mash-tun  need  not  therefore  be  varied, 
as  it  will  suffice  to  maintain  the  under-back  for  six  or  eight 
hours,  at  a  temperature  of  170^.    The  advantage  of  convert-^ 
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ing  all  the  dextrine  into  sugar  ia  not  limited  to  the  mere 
aaving  of  material^  or  the  production  of  more  alcohol^  for 
there  is  another  and  most  important  object  gained.  Sugar 
ferments  more  freely  and  at  a  lower  temperature  than  dex- 
trine; consequently  the  heat  of  the  f^menting-vatneed  never 
liae  80  highi  nor  require  the  large  quantity  of  yeast  now  em- 
ployed for  the  purpose  of  forcing  a  rapid  and  hot  fermentation.. 
Thus  the  tendency  ta  generate  fusU  oil  would  be  destroyed^ 
as  there  is  not  the  slightest  doubt  that  the  formation  of  this 
oil  is  due  to  an  excess  of  temperature  in  the  fermenting-Tat, 
and  constantly  bears  a  relation  to  the  amount  of  dextrine  in 
the  wort ;  for  this^  as  we  have  before  stated,  necessitates  the 
employment  of  a  higher  fermenting  heat  than  sugar^  by  which 
the  elements  of  the  decomposing  materials  take  on  new  and 
unusual  arrangements.  The  presence  of  fusil  oil  in  spirit  is 
a  serious  impediment  to  the  distiUer,  and  either  retards  the 
sale  of  his  produce  or  diminishes  its  value  in  the  market. 

As  usual,  the  Excise  regulations  interfere  much  with  the 
progress  of  this  as  of  every  other  manufacture  under  fiscal 
superintendanee.  Careful  to  prevent  fraud,  they  cripple  in- 
dustry, and  seek,  as  it  were,  to  secure  the  honesty  of  the 
laborer,  by  cutting  off  his  hands, — ignorant  or  careless,  meaa-t 
whilev  of  the  permanent  mischief  w£ich  they  inflict.  Yet^  we 
know  of  no  more  fitting  subject  for  fiscal  burdens  than  the 
manufacture  of  ardent  spirits;  and  had  Excise  interference 
been  limited  to  this  branch  of  industry,  we  should  have 
deeaooed  it  a  matter  for  congratulation  rather  than  other- 
wise* Nevertheless,  consistency  is  a  kind  of  virtue  in  politics ; 
and  we  cannot  imagine  why  the  quasi  superior  moral  and  in- 
tellectual status  of  Ireland  is  continually  tempted  to  err  by  a 
low  duty  of  but  2«,  Sd.  per  gallon,  whilst  nearly  three  times 
this  amount  is  needed  to  repress  the  bad  habits  ctf  the  people 
of  Enf^nd.  The  duty  now  charged  is,  for  England,  7s,  10^., 
for  Scotland  Ss.  Sd.,  and  for  Ireland  2s.  8/2.  per  gallon  of 
proof  spirit ;  but  on  what  principle  this  graduated  scale  of 
temptation  to  drunkenness  has  been  so  fixed  we  ace  quite 
unable  to  conceive.  To  return,  however,  to  the  question  of 
distillation,  the  duty  may  be  charged  the  distiller  in  any  one 
of  three  ways ;  vis.,  according  to  the  gravity  of  the  wort  he 
vaeM,  the  attenuation  oi  that  wort  by  fermentation,  or^  lastly, 
the  actual  quantity  of  spirit  which  he  produces,^ — ^the  latter 
bong,  of  course,  tibe  only  just  mode  of  charge.  The  restric- 
tions  and  penalties  are  excessive,  as  our  courts  of  law  too 
frequently  testify ;  and  the  notorious  prevalence  of  smuggling 
seems  to  prove  that  the  presort  rates  of  duty  are  too  high. 
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and  offer  a  premium  for  fraud  greater  than  the  terror  of  a 
temporary  imprisonment.  The  greatest  improvement  in  mo* 
dem  timeH^  as  regards  distillation,  is  that  brought  about  by 
the  invention  of  the  apparatus  now  well  known  under  the 
name  of  ^^  Cofiey^s  still/'  It  would  be  foreign  to  our  task  to 
give  a  minute  description  of  this  contrivance, — the  principle 
of  which  is  somewhat  similar  to  that  of  the  ccacade  chemique 
of  Clement  Desormes.  The  wort  or  other  fluid  to  be  distilled 
IS  made  to  flow  over  a  very  extensive  surface  in  contact  with 
a  current  of  steam  passing  in  an  opposite  direction ;  by  which 
means  the  steam  is  condensed,  and,  giving  up  its  latent  heat 
to  the  more  volatile  spirit,  this  latter  is  driven  on  into  the 
condenser  in  a  state  of  great  purity ;  whilst  the  residuary  wort 
and  the  condensed  steam  flow  out  of  the  vessel  from  beneath 
in  a  continual  stream.  Mr.  Coffey  had  many  impediments 
to  contend  with,  from  the  opposition  of  the  Excise  authorities, 
in  his  first  attempts  to  introduce  this  ingenious  invention 
into  public  use ;  but  prejudice  and  ignorance  have  at  length 
given  way,  and  the  Coffey's  still  may  be  now  seen  in  opera- 
tion at  almost  every  large  distillery  in  the  kingdom.  After 
the  distiller  has  paid  duty  upon  the  spirit  which  he  has  ma- 
nufactured, it  is  transmitted  to  the  rectifier,  whose  premises 
must  be  a  considerable  distance  from  the  distillery,  according 
to  Act  of  Parliament.  The  business  of  the  rectifier  is  to 
purify  the  spirit  by  separating  its  fusil  oil ;  and  this  he  com- 
monly effects  through  the  agency  of  caustic  potash.  The 
impure  spirit,  being  mixed  with  a  portion  of  potash  and  car- 
bonate of  potash,  is  carefully  distilled  or  rectified,  until  it 
ceases  to  possess  any  disagreeable  odour,  when  it  is  again  dis- 
tilled in  contact  with  certain  aromatic  substances,  to  give  it 
the  requisite  qualities  of  the  particular  spirit  or  liqueur  de- 
sired. There  is,  however,  too  much  reason  to  fear  that  the 
necessary  measures  of  purification  are  neglected  in  the  case 
of  common  gin, — the  defect  being  merely  covered  or  con- 
cealed beneath  more  powerful  odours.  This  practice  cannot 
be  too  stongly  reprobated ;  for  experiments,  made  purposely 
on  dogs,  have  convinced  us,  that  fusil  oil  is  a  highly  poisonous 
substance,  and  possesses  acro-narcotic  powers,  of  no  ordinary 
energy.  Its  removal  from  an  article  of  universal  consump- 
tion, like  spirit,  ought  therefore  to  be  deemed  an  important 
subject  for  sanitary  legislation,  and  not  left  to  the  casual  skill 
or  dubious  honesty  of  any  class  of  manufacturers  whatever. 
There  is  more  or  less  fiisil  oil  in  all  the  gin  we  have  examined. 
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Representation  of  the  Case  of  the  Executive  Committee  of  the 
Central  Association  of Employersof  Operative  Engineers. — 
Published  by  order  of  the  Committee. 

There  is,  perhaps,  no  stronger  evidence  of  the  necessity  that 
exists  for  the  better  education  of  the  industrial  classes  than 
the  firmness  with  which  they  hold  to  the  delusion,  that,  by  a 
well-timed  voluntary  inactivity,  they  can  improve  their  condition. 
Practically  convinced  as  they  have  often  been^  of  the  utter 
fallacy  of  this  belief,  a  fair  occasion  is  seldom  missed  of  again 
testing  its  truth ;  and  we  are  now  called  upon  to  witness  a 
repetition,  on  a  great  scale^  of  a  contest,  the  result  of  which, 
supposing  each  party  honestly  to  maintain  their  ground,  may 
be  unhesitatingly  pronounced  by  any  person  who  is  but  or«* 
dinarily  well-informed  in  the  simplest  principles  of  our  social 
economy.  The  cessation  of  labor,  which  has  recently  taken 
place,  in  an  important  branch  of  industry,  by  the  principals 
of  many  of  the  large  engineering  establishments  in  the 
country  having  taken  the  initiative  and  closed  their  gates  to 
their  refractory  workmen,  is  a  fact  to  be  greatly  regretted,  not 
merely  because  of  the  temporary  misery  which  it  cannot  fail 
to  iniUct  on  many  thousand  persons  who,  for  the  most  part, 
are  innocent  of  all  participation  in  the  dispute,  but  because 
the  sudden  and  causeless  interception  of  labor  may  have  the 
effect  of  permanently  depressing  this  branch  of  industry.  In 
saying  thus  much, we  by  no  means  intend  to  impugn  the  policy 
adopted  by  the  employers ;  for  if  we  may  rely  upon  the  plain 
unvarnished  statement  which  they  have  put  forth  to  the  world, 
under  the  title  which  heads  this  article,  no  other  course  for 
rescuing  themselves  from  a  system  of  dictation,  which  was 
artfully  planned,  and  has  for  a  long  time  been  carried  out  with 
success,  seemed  open  to  them.  Now,  we  are  very  far  from 
believing  that  the  intention  of  the  Amalgamated  Society  of 
Operative  Engineers  is  to  effect  the  ruin  of  their  employers 
and  erect  themselves  in  their  place ;  but  we  look  upon  the 
Society  as  a  body  of  well-meaning  men,  who  believe  themselves 
entitled  to  certain  privileges,  and,  fancying  themselves  pos- 
sessed of  power  to  enforce  their  rights,  are  resolved  to  employ 
it  to  that  end.  If  then  our  judgment  is  correct,  the  Society 
is  undoubtedly  open  to  reason,  and  should,  therefore,  have 
had  the  whole  bearings  of  the  case  laid  before  them  by  those 
who,  at  once,  from  their  education  and  position,  are  enabled 
to  see  in  it  something  more  than  two  isolated  and  antagonistic 
interests  striving  for  the  mastery.     It  is,  we  think,  by  neg- 
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lecting  all  attempts  to  convince  their  workpeople  of  the 
impoUcj  of  their  proceedings^  that  the  master  engineers  have 
failed  in  their  dutyi — th^y  have  felt  greatly  annoyed,  and 
and  doubtless  with  reason,  at  the  petty  persecution  which 
they  have  for  a  long  period  had  to  endure;  but  in  the 
printed  statement  of  their  case,  now  before  us,  they  have 
confined  themselves  to  a  simple  assertion  of  their  rights, 
and  the  reasons  which  induce  them  to  maintain  them,— -with- 
out attempting  to  demonstrate  the  effect  which  a  volun- 
tary  and  continued  cessation  of  labor  must  have  upon  a 
flourishing  trade,  or  what  must  ultimately  take  place  in 
the  relative  positions  of  the  master  and  his  recusant  work* 
men.  This  duty  they  have,  apparently,  left  for  the  press; 
and,  as  it  is  a  matter  that  comes  more  especially  under  our 
province,  we  shall,  without  binding  ourselves  to  follow  the 
subject  through  all  its  bearings,  touch  upon  some  of  the 
more  important  points  which  it  presents,  wi^  the  view  of  as- 
certaining how  far  the  position  taken  up  br  the  operatives 
is  consonant  with  a  just  estimate  of  the  mterests  of  that 
body.  It  will  be  unnecessary  for  our  present  purpose  to 
enquire  into  the  minutise  of  the  matters  in  dispute— as  to 
whether  or  no  the  Council  of  the  Society  demanded  the  un- 
conditional discharge  of  the  unskilled  laborers  tending  the 
sdf-acting  machinery,  or  what  kind  of  overtime  was  deemed 
pernicious,  &c. — it  will  suffice  us  to  assume,  what  all  must 
admit,  that  some  demands,  whether  reasonable  or  not,  had 
been  presented  to  the  masters,  leaving  them  no  option  between 
oomplying  wifch  those  demands,  or  of  being  deserted  by  their 
workmen. 

Let  us  now  first  ascertain  the  relative  social  position  of  the 
employer  and  the  employed,  in  order  to  see  whether  they  are 
really  so  entirely  independent  of  each  other  as  this  statement 
•f  the  case  would  seem  to  imply.  On  the  one  hand,  is  a  party 
possessing  ample  pecuniary  resources,  and  prorided,  by  reason 
of  a  great  outlay,  with  what  we  will  term  the  primary  mean$ 
requisite  to  produce  an  important  manufacture ;  on  the  other 
hand,  is  a  party  possessed  of  the  secondary  means  necessary 
for  completing  the  manufacture,  vis.,  skilled  labor, — but  wholly 
dependent  on  this  labor  for  support,  and  unable  to  bring  it 
to  account  without  the  assistance  of  the  primary  means. 
The  combination  of  the  two  produces,  therefore,  a  result  mu- 
tually beneficial ; — but  what  is  the  effect  of  the  severance  of 
these  interests  f  To  the  one  party,  work  or  no  work  is  simply 
a  question  of  profit  and  loss;  to  the  other,  it  seems  rather  to 
be  a  matter  of  life  and  death.     Under  such  unequal  circum- 
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stances^  it  would  appear  but  a  foolhardy  experiment  volun- 
tarily to  relinquish  a  profitable  engagement  on  any  plea,  in 
the  absence  of  an  immediate  prospect  of  more  remunerative 
or  advantageous  employment.  But  the  announced  determi- 
nation of  the  principal  employers  to  close  their  works  on  a 
given  day  precluded  all  hopes  of  this  nature ;  and^  therefore^ 
the  only  ground  on  which  the  Amalgamated  Society  could 
depend  for  carrying  their  '^  points^^  is  (forgetting  the  proba- 
bility of  their  members  being  starved  out  in  the  meanwhile), 
.  the  supposed  impossibility  of  the  employers  beinff  enabled  to 
resume  operations  without  their  (assistance.  This  belief  we 
hold  to  be  the  leading  error  into  which  the  operative  en- 
gineers have  fallen ;  and,  as  it  seems  common  to  the  ma- 
nagers of  Trades'  Unions,  an  exposition  of  this  error  may  not 
be  without  its  use. 

In  the  first  place,  then,  it  should  be  remembered,  that  the 
effect  of  a  ^^  strike^'  is  to  render  the  plant  of  the  employer, 
during  the  suspension  of  labor,  profitless,  and,  consequently, 
as  far  as  the  holder  thereof  is  concerned,  utterly  worthless  for 
the  time  being.  He  is,  therefore,  fairly  justified,  as  a  prudent 
man,  in  throwing  out  of  calculation  tne  important  item  of 
interest  on  invested  capital,  while  considering  how  far  his 
expected  returns,  on  the  re-opening  of  his  works,  will 
justify  him  in  offering  a  bonus  sufficient  to  induce  work- 
men, engaged  in  kindred  trades  in  his  own  locality,  or 
in  the  same  trade  in  distant  places,  to  enter  his  service; 
and,  by  that  means,  he  gives  himself  greater  latitude  in 
settling  the  rate  of  wages,  without  losing  more  than  the  inter- 
est of  the  capital  expended  on  his  plant,  which  has  been  ren- 
dered profitless  by  the  strike.  Thus,  for  example : — Suppose 
the  proprietor  of  an  extensive  plant  satisfied,  in  ordinary 
times,  to  carry  on  business  at  a  yearly  profit  of  21  per  cent, 
on  his  outgoings  for  labor,  and  that,  of  this  sum,  one-third,  or 
.seven  per  cent,  on  the  outlay  for  wages,  represents  a  fair 

auivalent  for  the  use  of  the  plant  (which,  from  this  small 
owance,  we  assume  is  not  liable  to  speedy  deterioration),  it 
is  obvious  that  the  employer,  desirous  of  keeping  open  his 
works,  has,  during  the  continuance  of  a  strike,  a  latitude  one- 
third  greater,  within  which  he  may  prudently  fix  the  wages 
of  his  workmen,  than  when  business  is  proceeding  in  the 
ordinary  way.  Here,  then,  is  a  means  of  obtaining  fresh  hands 
thrust,  as  it  were,  upon  the  master — the  lesser  of  two  evils, 
inasmuch  as  it  is  far  more  advantageous  for  him  to  sacrifice 
the  interest  of  his  sunk  capital,  than  to  lose  that  and  his 
manufacturing  profits  also.     But  what  effect  does  this  have 

VOL.  XL.  Q 


130  Scieniifie  Notices. 

upon  the  disaffected  workmen  ?  Simply  this,  vis.,  tbat  their 
places  are^  in  great  part,  filled  by  men  heretofore  foreign  to  the 
trade :  the  average  wages^  therefore,  paid  to  artisans  in  the 
branch  of  industry  in  question,  must,  ultimately,  take  a  lower 
level.  This  is  the  mildest  phase  of  the  case,  as  against  the 
Amalgamated  Society ;  for,  if  the  employers,  for  the  attain- 
ment of  a  special  end,  are  ready  to  go  as  far  as  their  operatives, 
and  temporarily  sacrifice  all  their  profits,  they  may  hold  out 
still  further  inducements  to  unfettered  workmen ;  and  they 
can  surely  then,  even  if  they  fidl  under  the  other  supposition, 
find  hands  in  plenty  to  lend  their  aid  and  baffle  the  designs 
of  their  opponents.  Firance,  Belgium,  and  Germany,  have 
already  furnished  the  means  of  putting  down  the  real  or  fimcied 
oppression  of  Trades'  Unions;  and  why  may  they  not  affect  the 
Amalgamated  Society  7  for  the  engines  and  tools  of  foreign 
manufacture  contributed  to  the  Great  Exhibition  presented 
no  little  evidence  ctf  manipulative  skill. 

This  is  not,  however,  the  only  resource  available  to  the 
employers  of  operative  engineere ;  for  experience  has  taught 
us,  that  it  is  not  wise  to  set  bounds  to  the  powen  of  me- 
chanism. If  there  be  truth  in  the  oft-repeated  proverb, 
that  "  necessity  is  the  mother  of  invention,^'  it  is  on  just  such 
an  occasion  as  the  present,  that  we  may  expect  the  announce- 
ment of  some  new  and  ingenious  arrangement  of  machinery, 
capable  ol  achieving,  in  a  superior  and  more  economic  man- 
ner, what  has  hitherto  been  effected  solely  by  skilled  labor. 
We  have  the  evidence  of  Mr.  Wm.  Fairbaim,  of  Manchester, 
that  the  introduction  of  his  rivetting  machine,  which  is  now 
in  general  use  throughout  the  country,  was  entirely  due  to  a 
str^e  of  bis  boiler-makera;  for,  when  examined  last  year 
before  a  Committee  of  the  House  of  Lords  on  the  Patent 
Bill,  then  under  consideration,  he  is  reported  to  have  said,  in 
speaking  of  this  machine,  "  I  had  no  reference  to  the  public 
in  doing  this :  I  wished  to  relieve  myself  from  what  I  con^ 
sidered  an  act  of  great  injustice ;  and  the  object  I  had  in  view 
at  the  time  was  to  be  independent  of  Unions  and  conMna^ 
tions,*'  It  would  be  easy  to  adduce  many  more  cases  to  the 
same  effect,  shewing  that  the  steps  taken  by  workmen  to 
coerce  their  emplovera,  have  actually  tended  to  weaken  their 
own  legitimate  influence,  and  have,  in  many  instances,  left 
them  at  the  mercy  of  those  whom  they  designed  to  reduce 
to  submission.  To  those  who  have  watched  the  wonderftd 
advances  made  by  Great  Britain  within  the  last  half  century, 
in  almost  every  branch  of  her  manufactures,  this  indisputable 
fact  cannot  fau  to  have  presented  itself  as  the  natural  result 
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of  the  progress  of  invention^  vie.,  that,  wUile  the  introduction 
of  mechanical  improyements  tends  to  ameliorate  the  physical 
condition  of  the  workman,  it  also  increases  the  moral  power 
of  the  employer.  Unless,  therefore.  Trades'  Unions  can  put 
a  stop  to  improvement,  we  see  no  help  for  the  gradual  ex- 
tinction of  these  societies,  and  the  emancipation  of  masters 
from  their  thraldom.  Our  experience,  however,  of  workmen, 
does  not  warrant  us  in  supposmg  that  they  look  so  fiir  ahead 
as  to  anticipate  evils  not  yet  apparent  to  their  physical  senses; 
they  will  not,  therefore,  even  attempt  to  crush  the  inventive 
&cttlties  of  their  own  body  ,*  and,  consequently,  the  world  will 
continue  to  receive  such  aid  from  the  practical  knowledge  of 
some  of  the  most  intelligent  among  them,  as  will,  in  time, 
effectually  prevent  the  recurrence  of  strikes,  from  the  evident 
hopelessness  of  any  further  attempt  to  reduce  the  employers 
to  submission.  This  advance  in  mechanical  science  will  not, 
in  all  probability,  take  place  simultaneously  in  many  branches 
of  the  operative  engineers'  trade,  however  desirable  such  aid 
may  be  just  now ;  but  which  branch  is  the  first  destined  to 
be  remodelled  it  is  impossible  to  say.  If  we  were  asked  to 
dioiose  an  occupation  more  unlikely  than  another  to  be 
revolutionised  by  the  introduction  of  machinery,  we  might, 
perhaps — judging  only  from  the  nature  of  the  work — ^name 
that  of  '^moulding  and  casting  in  metal,''  as  it  requires  great 
manipulative  skill,  and  sometimes  demands  the  exercise  of 
no  ordinary  amount  of  ingenuity.  We  should,  nevertheless,  be 
wrong  in  assigning  to  the  moulder  a  monopoly  of  his  trade ; 
for  mechanism  is  already  busy  in  casting  pipes  by  the  appli- 
cation of  centrifugal  force,  and  mechanical  means  have  also 
been  devised  for  preparing  sand-moulds,  to  receive  the  molten 
metaL  In  fact,  past  experience  tends  to  shew,  that  the  only 
limit  to  the  use  of  mechanism  in  the  industrial  arts  is,  when 
the  exercise  of  the  mind,  and  not  mere  skilful  manipulation, 
is  in  constant  requisition  to  direct  the  hand  of  the  operator. 
If,  then,  the  moulders  should  make  common  cause  with  the 
Amalgamated  Society  (as  it  is  very  probable  they  will),  an 
excellent  opportunity  will  be  presented  for  the  introduction 
of  a  system  of  mechanical  moulding,  the  details  of  which  are 
now  before  us,  and  give  evidtoce  of  the  practicability  of  the 
invention. 

But,  to  return  to  the  matter  more  immediately  under 
our  consideration,  we  have  still  to  notice  an  important  point, 
which  the  operative  engineers  have  overlooked  while  disput- 
ing with  their  employers.  To  state  the  point  concisely,  it  is 
simply  this:— The  demand  for  machinery,  unlike  that  for 
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the  necessaries  of  life,  as  food  and  clothing,  depends  far  more 
upon  the  means  at  the  disposal  of  the  mechanist  for  antici- 
pating the  wants  of  his  customers  than  on  the  necessities  of 
the  customers  themselves.  To  illustrate  our  meaning,  we 
will  suppose  the  following  example: — The  cost  of  steam- 
engines  has  hitherto  excluded  them  from  hundreds  of  small 
workshops,  and  compelled  the  use  of  hand-lathes,  hand-drills, 
and  hand-punches,  whereby  great  labour  has  been  entailed  on 
the  workmen,  and  frequent  and  unavoidable  delays  have  been 
caused  in  their  operations.  We  will  now  assume  that  the  con- 
struction of  the  engine  and  boiler  has  been  so  simplified,  and 
otherwise  improved,  that  the  cost  of  setting  up  this  motive- 
power  machinery  is  reduced  one  half,  and  an  economy  of  20 
per  cent,  is  effected  in  the  generation  and  use  of  the  steam : 
the  immediate  result  of  this  is  an  increased  demand  for  steam- 
engines  from  quarters  whence  no  order  would,  under  prior 
existing  circumstances,  have  arisen;  and  what  might  naturally 
be  expected  to  follow  would  be  orders  for  more  efficient  tools, 
now  that  the  means  are  at  hand  to  work  them.  The  trade  is 
thus  doubly  benefited ;  firstly,  by  the  manufacture  of  the  steam- 
engines  ;  and  secondly,  by  the  tools  they  are  enabled  to  set  in 
motion ;  and  thus  it  must  ever  be  on  the  introduction  of  im- 
provements where  capital  is  not  wholly  wanting.  Now,  let  us 
see  the  reverse  of  this  picture.  The  attention  of  a  manufacturer 
is  drawn  to  what  is  called  an  improvement  in  the  throstle- 
frame  ',  he  tries  it,  and  satisfying  himself  that  it  is  such,  de- 
termines that  the  improvement  shall  be  applied  throughout 
his  factory,  and  gives  orders  to  that  effect.  The  work  is 
scarcely  in  hand  before  a  strike  of  the  operative  engineers 
takes  place,  and  the  order  cannot  be  executed.  But  the 
manufacturer  contents  himself  with  the  reflection,  that  his 
throstles  are  as  efficient  as  his  neighbours;  and  therefore 
they  will  serve  his  turn,  though  he  might  have  done  better 
with  the  addition  of  the  improvement.  Here,  then,  is  a  new 
and  promising  source  of  employment  for  the  mechanist,  wan- 
tonly cut  off  in  the  bud ;  for,  even  assuming  the  improvement 
to  be  one  of  but  ordinary  importance,  it  would  have  found 
its  way,  after  the  fair  introduction  we  have  given  it,  into  all 
the  principal  factories,  and  caused  the  distribution  of  a  large 
sum  among  the  mechanical  engineers.  This  assumed  case, 
which  most  of  our  readers  will  recognize  as  a  type  of  a  large 
class,  shews  us,  not  only  the  direct  loss  which  a  strike  is 
calculated  to  inflict  upon  trade,  but  also  that  there  is  an 
elasticity  about  the  demand  for  machinery  somewhat  akin  to 
that  for  mere  articles  of  fashion;  and  thei'efore,  that,  by 
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cramping  the  execative  means  of  their  employers^  the  opera- 
tives are,  in  fact,  narrowing  the  limits  of  their  field  of  labor. 
It  is  impossible  to  say  to  what  extent  this  may  not  be  carried ; 
but,  if  the  practice  of  one  branch  of  our  manufactures  will, 
help  us  to  a  correct  inference  of  the  capability  of  others  to 
exist  in  a  tolerable  state  of  prosperity,  without  the  intro- 
duction of  new  machinery,  we  should  say  that,  in  the  absence 
of  foreign  competition,  which  gives  a  great  spur  to  improve- 
ment, manufacturers  might  work  on  with  their  present  me- 
chanism to  an  indefinite  period ;  for  it  is  well  known  that, 
by  dint  of  constant  tinkering  up,  a  large  number  of  the 
knitting  frames,  now  in  use  in  Nottingham  and  the  neigh- 
bourhood, contain  scarcely  a  piece  which  belonged  to  their 
original  construction, — ^having  undergone  like  transmutations 
to  the  Irishman's  knife,  which,  by  reason  of  its  peculiar  merits, 
was  found  to  deserve  now  a  new  blade,  and  anon  a  new  handle. 
This  practice  has  not  yet  been  adopted  in  the  Lancashire 
and  Yorkshire  districts ;  nor  do  we  think  it  very  likely  to 
obtain  coimtenance  in  those  localities ;  but  we  notice  it,  to 
render  more  evident  the  truth  of  our  statement,  that,  while, 
on  the  one  hand,  the  demand  for  machinery  may  be  created 
to  an  unlimited  extent,  so  long  as  inducements  are  held  out 
to  manufacturers  to  purchase, — on  the  other  hand,  the  with- 
drawal of  these  inducements,  and  the  contraction  of  the 
means  of  supply,  involves  the  deterioration  of  the  trade,  with- 
out creating  that  pubUc  inconvenience  which  is  always  calcu- 
lated upon,  by  workmen  on  strike,  to  promote  the  success  of 
their  designs. 

We  have  thus  shewn  that  the  policy  of  the  Amalgamated 
Society  is  open  to  objection  on  two  grounds :  first,  b^use  it 
is  based  upon  the  assumption  that  the  labor  market  (as  far 
as  mechanical  engineers  are  concerned)  is  a  monopoly  under 
their  control ;  whereas,  it  is  capable  of  indefinite  extension,  by 
the  introduction  of  new  hands  to  the  trade,  and  by  the  ap- 
plication of  machinery  to  new  divisions  of  industry :  and 
secondly,  because  placing  impediments  in  the  way  of  pro- 
duction is  a  sure  means  of  lessening  the  demand  for  machinery. 
It  would  seem  to  follow,  then,  that  all  combinations,  calculated 
to  interfere,  in  any  way,  with  the  labor  market,  must  be  detri- 
mental to  the  workman.  This  is  precisely  our  opinion ;  and, 
as  such,  we  deprecate  all  combinations  of  this  nature,  whe- 
ther consisting  of  employers  or  employed, — ^for  their  practical 
tendency  is  to  create  a  species  of  class  legislation,  the  injustice 
of  which  bears  a  relative  proportion  to  the  amount  of  inteUi- 
genee  possessed  by  the  executive  body.    Whilci  therefore. 
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we  denouBce  Trades'  Unions  as  most  pemieiGUB  to  the  in- 
terests of  the  hibouring  classes,  we  cannot  look  with  a  friendly 
eye  upon  any  oombioation  of  employers  that  is  intended  to 
have  a  permanent  existence;  on  the  contrary,  we  think  that, 
if  the  Central  Association  of  Engineers  finally  determine  to 
give  permanence  to  their  body,  they  will  find  that  they  have 
taken  a  step  likely  still  further  to  retard  an  amicable  [adjust- 
ment of  differences  between  themselves  and  their  workmen. 
The|  grounds  on  which  they  daim  the  sympathy  of  their  fd- 
low-citisens  are  thus  given  in  their  printed  statement : — 

''  1.  The  undoubted  and  unrestricted  right  of  every  labor- 
ing  man  in  this  free  kingdom  to  follow  any  honest  csuling  in 
which  employers  may  desire  to  engage  him. 

"  2.  The  unquestionable  prerogative  of  every  employer  to 
make  what  arrangements  and  engage  what  workmen  he 
pleases,  upon  whatever  terms  they  choose  mutually  to  agree.'' 

If  the  employers  take  their  stand  upon  this  basis,  they  may 
be  certain  of  success;  but  let  them  aedare  their  Association 
permanent,  and  establish  an  inquisition  such  as  that  now  con- 
templated by  their  Committee,  and  public  succours  will  not 
long  be  wanting  for  feeding  their  recusant  workmen  in  idle- 
ness, and  thus  inflicting  a  lasting  injury  on  one  of  the  moat 
important  branches  of  our  national  industry. 


:x 


PATENT  LAW  REFORM. 

We  have  now  the  satis&ction  of  being  able  to  announce,  that, 
by  the  operation  of  the  Act  of  last  Session,  intituled,  ^'  An 
Act  to  simplify  the  forms  of  appointments  to  certain  oflSces, 
and  the  manner  of  passing  grants  under  the  great  seal,"  a  re- 
duction has  been  made  in  the  cost  of  English  patents  to  the 
extent  of  iS18 ;  and  that  the  process  bv  which  these  grants 
are  obtained  is  rendered  less  tedious  than  heretofore,  partly 
by  the  abolition  of  some  usdess  forms,  and  partly  by  the 
liord  Privy  Seal  having  appointed  an  addition^  seal  dav  at 
his  office ;  the  seal  being  now  affixed  to  documents  two  days 
in  each  week,  instead  of  one,  as  formerly,  which  practice  in- 
volved the  necessity  of  having  frequent  recourse  to  the  ex- 
pensive luxury  of  **  private  seals  and  expedition."  In  the 
case  of  patents  applied  for  in  the  names  of  two  or  more  par- 
ties, being  joint  inventors,  the  reduction  in  the  cost  is  some- 
what greater,  as  it  amounts  to  £23.  16».  on  a  two-named 
patent*  It  is  supposed,  and  not  vrithout  reason,  that  the  fee 
charged  at  the  Privy  Seal  (£4.  2#.)  cannot  be  legally  enforced ; 


Sdeniifie  Notices.  135 

and  tliat^  in  consequence  of  a  little  gentle  agitation  trf*  the 
matter^  an  order  may  be  expected  to  issne  from  the  Treasary 
for  the  abolition  of  this  payment.  For  oar  own  part^  we  are 
not  very  stmguine  of  the  result,  although  we  cordially  concur 
in  the  movement. 


INSTITUTION  OP  CIVIL  ENGINEERS. 

December  16th,  1851. 

The  paper  read  was,  ''  On  the  alluvial  formatuma  and  the  local 
changes  of  the  south-eastern  coast  of  England.     First  section, 
from  the  river  Thames  to  Beachy  B.ead!'* — ^by  Mr.  J.  B.  Bbdman, 
M.  Inst.  C.E. 

The  paper  stated,  that  the  passage  of  shingle  along  the  English 
coast,  due,  as  was  generally  believed,  to  the  action  of  the  waves 
alone,  took,  on  the  south  coast,  a  coarse  from  wei^  to  east,  and 
on  the  east  coast,  from  north  to  south.  During  certain  winds,  the 
shingle  was  heaped  ap  coincident  with  their  direction ;  and  re- 
peated withdrawals  and  renewals  (the  latter  being  the  most  fre- 
quent), caused  a  leeward  movement  of  the  materitd, — forming  it, 
at  the  same  time,  into  a  series  of  triangles^  of  which  the  shore 
was  the  base.  If  any  natural  or  artificial  projection  intercepted 
this  motion,  an  accumulation,  which  would  increase  or  be  held 
in  check  according  to  the  state  of  the  wind,  took  place  up  to  a 
certain  point,  or  until  the  angle  formed  was  filled  up,  when  the 
shingle  would  pass  round.  With  groynes,  by  far  the  most  com- 
mon action  was  (unless  they  were  of  great  height,  or  short  length), 
for  the  shingle,  after  accumolating  on  the  weather  side  to  the 
level  of  the  top  of  the  groyne,  to  pass  over  it,  and  then  travel  to 
leeward. 

The  degradation  of  the  north  shore  of  Kent,  the  local  forma- 
tion of  shingle  around  the  Isle  of  Thanet,  by  the  wasting  away  of 
that  chalky  promontory,  and  the  retention  of  large  masses  of 
allavial  matter  in  Pegwdl  Bay,  were  dwelt  on.  The  main  belt 
of  shingle  lying  to  the  south  of  Deal,  and  extending  from  thence 
to  Dover,  with  its  early  and  present  effects  on  the  harbour  at  the 
latter  place,  were  then  described;  also  the  earlv  condition  of 
Folkestone  harbour ;  the  large  accumulation  of  shingle  arrested 
to  the  westward  of  that  haven,  by  the  projection  of  a  low-water 
pier,  or  groyne,  at  right  angles  to  the  harbour ;  and  its  effect 
upon  the  shore  to  the  eastward,  by  retarding  the  progressive  mo- 
tion of  the  shingle  in  that  direction.  Further  on,  the  curious 
formation  at  Dungeness  Point,  which  it  was  reasonable  to  sup- 
pose did  not  at  one  time  exist,  as  the  parallel  *'  falls"  of  beach 
oetween  Romney  and  Lydd,  and  extending  from  Winchelsea  on 
the  west  to  Hythe  on  the  east,  seem  formerly  to  have  constituted 
the  sea  coast.  The  rectangular  ''full,"  running  from  the  banks 
on  the  west  side  of  Lydd  towards  the  point,  might  have  been 
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created  by  an  accnmalation  of  Bhingle  travelling  from  the  west- 
ward, held  in  check  by  the  outfall  of  the  river  Rother :  the  angle 
contained  by  this  spit,  and  the  coast  to  the  westward  becoming 
gradually  filled  up  with  shingle,  a  silty  deposit  would  take  place 
on  the  east  side,  consequent  on  the  gradual  loss  of  Romney  har- 
bour ;  and  the  length  of  the  spit  would  be  increased  by  the  paral- 
lel ridges  of  shingle  periodically  added  to  and  travelling  round  it. 
Numerous  examples,  extending  over  two  centuries,  shewed  that 
the  average  annual  increase  was  six  yards,  reaching,  over  certain 
periods,  an  average  of  eight  yards  per  annum — the  absolute  in- 
crease since  the  time  of  Elizabeth  being  nearly  one  mile ;  and 
they  proved  conclusively,  that  the  average  progress  seaward,  pro- 
ducing a  determinate  aggregate  elongation  in  a  south-easterly 
direction,  was  much  greater  than  had  been  generally  assumed, 
though  not  regular ;  for  the  ness  had  even  been  stationary  during 
certain  periods. 

The  gradual  decadence  of  the  ancient  ports  of  Hythe,  Romney, 
and  Lydd,  to  leeward  of  this  point,  was  then  alluded  to ;  as  also 
the  diversion  of  the  outfall  of  the  river  Rother  to  Rye,  once  an 
estuary  of  the  sea,  and  then  forming  Romney  Harbour ;  the  great 
increase  of  shingle  to  the  westward ;  the  early  and  abortive  at^ 
tempts  to  form  a  harbour  at  Hastings ;  and  the  vast  abrasion  of  the 
coast  along  Pevensey  Bay,  the  harbour  of  which  place  had  been 
lost  by  the  elongation  and  extension  of  Langley  Point.  Between 
the  origin  of  this  point  and  that  of  Dungeness  there  was  a  re- 
markable similarity,  both  having  originally  had  a  tidal  haven  to 
the  leeward,  eventually  choked  up  by  the  elongation  of  these 
spits  across  their  outfalls ;  both  had  pools  or  meres,  arising  from 
the  land-locked  waters ;  and  in  both  cases  the  modem  "fulls"  of 
shingle  could  be  plainly  distinguished  from  the  more  ancient  by 
their  forms  and  direction.  The  remarkable  decrease  of  this  point 
(about  three-eighths  of  a  mile)  during  the  last  century,  appeared 
to  arise  principally  from  Old  Brighton  beach  no  longer  affording 
the  necessary  supply  of  shingle. 

The  early  condition  and  present  state  of  Cuckmere  and  New^ 
haven  harbours ;  the  great  degradation  of  the  coast  at  Rotting- 
dean ;  the  sweeping  away,  during  Elizabeth* s  reign,  of  the  beach 
and  town  of  Old  Brighton,  then  standing  on  the  site  of  the  pre- 
sent chain-pier — the  materials  from  which  formed  the  spits  to  the 
eastward — were  then  described. 

The  author  had  personally  inspected  the  whole  of  this  coast, 
the  different  sections  of  which  he  promised  to  give  in  succession ; 
and  had  also  examined  the  earliest  accessible  maps,  and  the  works 
of  the  best  topographical  writers,  who  were  frequently  referred 
to  in  elucidation  of  the  subject,  which  was  one  of  vast  importance 
in  marine  engineering,  especially  in  reference  to  the  construction 
of  harbours  and  coast-works  of  defence ;  as  he  submitted  that  it 
was  most  desirable  that  such  natural  agencies  as  had  been  de- 
scribed, and  the  many  instances  of  the  compensating  effects  of 
alternating  loss  and  gain,  should  be  correctly  understood. 
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December  23rd,  1851. 

The  Annual  General  Meeting  for  the  election  of  fhe  President, 
Vice-Presidents,  and  other  members  of  Coancil  for  the  ensuing 
year — for  receiving  the  Annual  Report  of  the  retiring  Council — 
and  distributing  the  medals  and  premiums,  was  held  on  this  eve- 
ning. 

The  report  referred  particularly  to  the  late  Great  Exhibition ; 
many  of  the  competing  designs  for  the  building,  as  well  as  the 
suggestions  for  the  guarantee  fund,  and  several  important  points 
connected  with  the  classification,  &c.,  having  emanated  from  mem- 
bers of  the  Institution ;  and  amidst  the  Royal  Commissioners,  the 
Building  Committee,  their  Executive  Staff,  and  the  Jurors,  many 
were  to  be  found.  Even  the  de^igner  of  the  present  building,  and 
those  whose  energies  were  so  successfully  devoted  to  the  task  of 
its  construction,  also  belonged  to  the  Institution ;  whilst  '*  the 
weight  of  responsibility,  the  arduous  duty  of  supervision,  the 
honor  of  acting  as  the  master  mind  to  weigh  the  requisites,  to 
determine  the  design,  and  to  govern  the  construction,"  were  re- 
served for  Sir  William  Cubitt,  the  President.  The  professional 
and  scientific  visitors  from  foreign  lands  received  much  assistance 
and  information  in  their  enquiries  in  this  country ;  and  it  was 
confidently  hoped,  that  the  relations  with  other  countries  might 
become  more  intimate,  and  that  collective  and  individual  benefit 
would  be  promoted. 

The  principal  papers  which  had  been  read  were  noticed,  and 
their  objects  and  merits  explained  in  a  few  expressive  sentences ; 
though  it  was  regretted  that  they  were  not  so  numerous  as  usual ; 
and,  in  consequence,  the  list  of  subjects  for  the  ensuing  session 
had  been  much  altered  and  modified,  and  the  attention  of  gentle- 
men known  to  possess  information  on  any  subject,  had  been  di- 
rected to  it,  with  a  pressing  request  that  they  would  favor  the 
Institution  with  the  results  of  their  experience. 

The  following  medals  and  premiums  were  awarded : — Telford 
medals  to  Messrs.  Clegg,  Wyatt,  Swinburne,  Bruce,  Hughes, 
Struv6,  and  Newton  ;  and  Council  premiums  of  books  to  Messrs. 
Glynn,  Blackwell,  Leslie,  and  Carr. 


JAMES  MEADOWS  RENDEL,  Esq.,  President,— in  the  Chaib. 

January  18th,  1852. 

The  proceedings  of  the  evening  were  commenced  by  an  address 
from  the  President  on  taking  the  Chair,  for  the  first  time,  after 
hia  election. 

After  thanking  the  members  for  the  honor  conferred  on  him 
by  his  election  to  the  Presidential  chair,  the  President  proceeded 
to  notice  the  principal  engineering  works  recently  terminated, 
and  those  now  in  progress,  as  well  as  the  new  projects  in  which 
engineering  skill  had  been  employed,  or  was  required. 

The  Great  Exhibition  was  prominently  noticed, — attention 
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being  drawn  to  the  fact  of  bo  much  of  the  raw  material,  and  of 
the  manufactured  article,  being  shewn,  with  so  little  of  the  means 
of  manufacturing ;  and  thus  the  greatest  portion  of  the  lesson  had 
been  unproductive. 

Turning  to  the  more  immediate  occupation  of  the  Civil  Engi- 
neers, which  had  been  styled  "  the  application  of  mind  to  matter;" 
it  was  sought  to  be  enforced,  that  all  undertakings  should  be 
examined,  not  only  with  respect  to  their  engineering  possibility, 
but  to  their  social  and  political  influence  on  society. 

The  vast  increase  of  private  communication  was  noticed, — four 
hundred  millions  of  letters  being  now  delivered  annuallv,  instead 
of  seventy-six  millions,  as  before  the  establishment  of  the  penny 
post  system.  Steam  alone  could  have  conveyed  such  a  mass  of 
correspondence. 

The  increase  of  population  in  England  and  the  decrease  in 
Ireland,  a£forded  an  opportunity  for  pointing  out  the  fine  field 
offered  by  the  latter  country  for  the  ameliorating  effects  of  engi- 
neering works. 

Claussen's  flax  process,  emigration,  cheap  branch  lines  of  rail- 
way, drainage,  and  other  topics,  were  then  discussed  and  reasoned 
on.  The  general  railway  system  was  examined  and  traced,  giving 
the  principal  statistical  facts  connected  with  the  railways  of  Great 
Britain,  the  Continent,  India,  and  the  United  States ;  in  connec- 
tion with  which  latter,  the  name  of  General  Gibbs  McNeill,  the 
pupil  of  Telford  and  George  Stephenson,  was  mentioned,  as  hav- 
ing constructed  a  great  extent  of  lines.  The  length,  direction, 
and  purposes  of  the  railways  were  given,  with  the  principal  sta- 
tisticail  facts  connected  with  them. 

The  principal  ports,  harbours  of  refuge,  and  general  civil  engi- 
neering works  in  Great  Britain  were  mentioned,  with  some  point 
of  interest  connected  with  each. 

The  electric  and  submarine  telegraphs,  with  the  wonderful 
effects  they  were  calculated  to  produce  on  commerce,  and  the 
political  relations  of  nations,  were  descanted  on. 

The  strength  of  the  Royal  Steam  Navy  and  the  wonderful 
progress  of  the  commercial  steam-power  of  England  were  given, 
with  details  of  the  statistics  of  several  of  the  principal  companies ; 
and  the  value  of  auxiliary  steam  and  screw  vessels  was  pointed 
out,  with  the  great  change  now  operating  in  the  collier  trade  of 
the  north. 

The  drainage  of  land  and  its  influence  on  rivers,  the  reclaiming 
of  lands  from  the  sea — new  modes  of  raising  water  in  the  fens — 
the  sanitary  regulations  as  applied  to  all  large  towns— agricultural 
engineering — ^its  union  with  chemistry — ^increased  power  for  water 
supplies  to  the  metropolis,  and  the  principal  cities  of  Great 
Britain,  and  the  new  mineralogical  discoveries  of  iron  ore  near 
Middlesbro'-on-Tees  and  Northampton,  furnished  topics  for  a 
brilliant  display  of  statistical  research  and  sound  reasoning.  The 
President^  in  closing  his  address,  thus  expressed  himself  with 
respect  to  the  strike  of  the  operative  engineers : — 
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'*  At  a  period  of  such  regular  employment  for  almost  all  classes 
of  artisans,  and  a  general  absence  of  complaint,  it  is  unfortunate 
that  any  symptoms  of  dissatisfaction  should  have  been  exhibited 
by  a  body  of  men,  whose  experience,  intelligence,  and  attain- 
ments on  most  subjects,  induced  the  belief  that  they  would  be 
the  last  to  listen  to  the  evil  counsels  of  desiening  agitators. 
Disunion  between  employers  and  the  employee  must  erer  be 
productiTe  of  eyil  to  both ;  but  it  invariably  ends  in  permanent 
injury  to  the  men,  whose  occupation  is  the  construction  of  ma- 
chines by  which  manual  labor  is  only  apparently  superseded, 
whilst  civilization  is  invariably  advanced  by  affording  mankind 
increased  powers  over  the  materials  of  the  world. 

"  It  is  to  be  fervently  hoped,  that  the  men  will  discard  the  erro- 
neous notion,  that  '  capital  is  the  foe  of  labor ;'  and  that,  as 
the  employers  have  expressed  their  willingness  to  consider  any 
individual  representations  made  in  a  fitting  manner,  this  un- 
happy dispute  may  be  arranged  without  prejudice  to  either  party." 

The  meeting  was  addressed  by  Mr.  Scott  Russell,  Mr.  Locke, 
M.P.,  y.P.,  and  General  Gibb  McNeill,  on  the  topics  touched 
on  by  the  President's  address. 


January  20th,  1852. 

The  paper  read  was,  "  On  the  alluvial  formatioM  and  the  local 
changes  of  the  South-Eastern  Coast  of  England,  Second  sec- 
tion,  from  Beachy  Head  to  Portlandy* — by  Mr.  J.  B.  Redman, 
M.  Inst.  C.£. 

Westward  of  Beachy  Head  the  effects  produced  by  local  varia- 
tions in  the  beach  were  traced, — the  "fulls"  tailing  across  the 
outfall  of  Cuckmere  Haven,  and  driving  the  outlet  eastward,  cre- 
ating a  barrier  of  beach  at  Seaford  (at  an  early  period  the  outfall 
of  Newhaven  harbour),  where  an  ancient  outlet  existed,  on  the  site 
of  the  present  entrance — subsequently  projected  eastward,  by  the 
passage  of  shingle  from  the  westward,  until  rendered  permanent  by 
piers.  The  recent  degradation  of  the  shore  along  Seaford  Bay,  from 
the  shingle  being  arrested  to  the  westward,  and  the  unavailing 
attempt  to  stop  this  movement,  by  blasting  the  cliff  at  Seaford 
Head,  were  noticed.  The  waste  of  the  coast  at  Rottingdean — the 
modern  changes  at  Brighton — ^the  great  variations  in  the  outlet 
of  Shoreham  Harbour,  until  rendered  permanent  by  artificial 
works — were  examined,  as  well  as  the  analogous  effects  on  the 
coast  generally  at  Pagham,  across  the  entrance  of  which  a  spit  had 
been  ^rmed,  similar  to  those  at  the  ancient  harbours  of  Romney 
and  Pevensey.  The  anchorage  of  the  Park,  off  Selsey  Bill,  once 
presumed  to  have  been  a  portion  of  the  site  of  a  bishop's  see, 
prior  to  its  removal  to  Chichester,  owing  to  the  progressive  waste 
of  the  shore  was  noticed.  At  the  back  of  the  Isle  of  Wight,  the  pe- 
culiarities of  the  land-locked  harbours,  and  the  protection  afforded 
by  the  shore  defences  to  Portsmouth  harbour — so  little  altered,  in 
its  general  outline,  since  the  time  of  Henry  YIII. — were  described 
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as,  also,  the  remarkable  promontory  called  Hurst  Point,  many  of 
the  characteristics  of  which  were  similar  to  those  of  the  Chesil 
Bnnk,  Calshot  Point,  and  other  formations :  such  as  a  low  flat 
shore  to  leeward  (eastward),  and  a  highly-inclined  beach  seaward, 
with  a  tendency  to  carve  round  to  the  northward  and  eastward, 
and  CTentually  to  inclose  a  tidal  mere  or  estuary.  The  elevation 
and  size  of  the  pebbles  increased  towards  the  extremity  of  these 
points ;  and,  in  places  on  the  sea-slope,  an  intermixture  of  coarse 
sand  and  shingle,  which  had  become  solid  and  homogeneous  by 
age,  cropped  out  through  the  modem  beach.  The  remaining 
portion  of  the  coast  of  Hampshire,  and  that  of  Dorsetshire,  as  far 
as  Weymouth,  were  then  minutely  described ;  and  the  paper  con- 
cluded with  a  particular  account  of  the  Chesil  Bank,  which  in 
magnitude  far  exceeded  all  other  formations  of  the  kind,  and 
which  it  was  considered  might  be  attributed  to  the  waste  of  the 
great  West  Bay. 

Numerous  diagrams,  compiled  from  ancient  and  modem  maps, 
together  with  sections  and  sketches  of  the  various  alluvial  spits 
along  the  coast,  were  exhibited ;  and  it  was  shewn,  that  all  these 
local  accumulations  had  many  features  in  common,  and  were  sub- 
ject to  the  same  alternating  effects  of  loss  and  gain,  and  were  the 
results  of  causes  in  constant  operation :  the  whole  exercising  a 
most  important  influence  on  harbour  and  marine  engineering 
generally. 

In  the  discussion  which  ensued,  in  which  Sir  C.  Lyell,  Sir  £. 
Belcher,  Mr.  Rennie,  Capt.  O'Brien,  Mr.  Scott  Russell,  and  the 
author  took  part,  the  peculiarities  of  the  difiereut  parts  of  the 
coast  were  still  further  described ;  and  the  formation  of  the  moles 
of  shingle  were  attributed,  by  some  of  the  speakers,  to  the  action 
of  the  tidal  currents ;  but  more  generally,  by  others,  to  the  me- 
chanical power  of  the  waves  alone,  which  appeared  to  account 
for  the  apparently  anomalous  fact,  that  the  largest  pebbles  were 
always  found  on  the  summit  and  to  leeward.  Chesi],  Hurst, 
and  Dungeness  beaches  were  referred  to  as  remarkable  instances 
of  results  produced  by  such  causes ;  and  the  eflect  of  the  severe 
storm  of  November  1824,  on  the  base  of  Hurst  beach,  was  al- 
luded to. 

A  short  account  of  Mr.  Deane*s  submarine  researches  on  the 
Shambles  shoal,  ofl*  the  Bill  of  Portland,  was  read, — describing 
that  shoal  to  consist  entirely  of  a  bed  of  small  broken  shells,  ar- 
ranged in  parallel  shelves,  or  steps,  instead  of,  as  had  been  sup- 
posed, being  formed  of  boulders  and  pebbles.  This  peculiar 
arrangement  of  light  shells,  at  depths  varying  from  four  to  nine 
fathoms,  must  be  the  result  of  the  action  of  the  currents  form- 
ing a  spot  comparatively  without  motion,  and  induced  curious 
speculations  as  to  the  causes  of  the  accumulation,  and  the  efiects 
that  might  be  produced  on  similar  aggregations  by  artificial 
works. 

The  discussion  was  adjourned  until  Tuesday,  January  27th. 
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INSTITUTION    OF    MECHANICAL    ENGINEERS, 

BIRMINGHAM. 

(CkynHnued  from  page  530,  VdL  XXXIX,) 

The  following  paper,  by  Mr.  Archibald  Slatb,  of  Dudley, 
■was  next  read : — 

New  equUibrium  canal  lift,  for  trans/erring  boats  from  one  level 
to  another,  without  lose  of  water  or  of  power. 

The  scarcity  of  water  in  the  inland  navigation  during  the  sum- 
mer months,  and  the  consequent  inconvenience  to  the  manufac- 
turers  who  are  dependent  for  an  outlet  on  that  mode  of  conveyance, 
having  led  the  author  of  the  present  paper  to  the  investigation  of 
the  various  plans  which  had  been  proposed  or  tried,  for  transfer- 
ring boats  from  one  level  to  another,  without  the  loss  of  water 
which  occurs  in  the  use  of  locks,  he  found  that  to  the  successful 
application  of  any  lift  or  method  of  transferring  boats,  two  points 
were  essential :  first,  that  the  boats  should  float  in  water  during 
transfer ;  and  next,  that  there  should  be  a  total  absence  of  gates 
or  sluices  in  the  main  line  of  the  canal. 

To  make  the  boats  float  into  a  caisson  or  tank,  sunk  in  the 
water,  disposed  of  both  the  above  points  at  once ;  and  the  only 
thing  then  to  be  sought  for  was  the  proper  mechanical  arrange- 
ment by  which  the  caisson,  with  the  boat  floating  in  it,  might  be 
lifted  out  of  the  water  at  the  one  level,  and  transferred  to  the  other 
level,  without  the  loss  of  water,  or  the  use  of  more  power  than  is 
necessary  to  overcome  the  friction  of  the  machinery. 

The  method  proposed  for  accomplishing  this  object  is  as 
follows : — ^The  upp^r  level  of  the  canal  is  divided  into  two  branches 
or  arms,  each  of  a  sufficient  width,  and  carried  along  each  side 
of  the  lower  level  of  the  canal,  to  a  sufficient  length  to  receive  an 
ordinary  canal  boat.  The  sides  of  the  canal,  forming  the  upper 
levels,  are  constructed  of  stone  and  brickwork,  as  in  ordinary  locks, 
or  of  iron  carried  upon  timber  framing.  The  depth  of  each 
branch  of  the  canal  is  sufficient  to  permit  a  boat,  with  a  full  load, 
to  float  over  the  ends  of  a  caisson  or  tank,  of  sufficient  size  to 
contain  water  enough  to  float  a  loaded  boat. 

Over  these  branches  of  the  canal  is  erected  a  timber  or  iron 
framework,  upon  the  top  of  which,  at  points  immediately  over 
the  upper  and  lower  branches  of  the  canal,  are  fixed  rails  to  receive 
carriages  containing  a  series  of  wheels,  over  which  run  the  chains 
for  lifting  the  caissons. 

At  the  bottom  of  one  of  the  branches  of  the  canal,  on  the  upper 
level,  and  of  one  on  the  lower  level,  are  placed  the  iron  caissons 
or  tanks,  which  are  carried  by  straps,  attached  to  cross  bearers, 
and  suspended  by  the  chains  at  points  immediately  under  the 
framework. 

At  one  side  of  the  framework,  in  two  vertical  grooves,  a  shaft. 
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carrying  four  drums,  is  suspended ;  and  on  these  drums  the  lifting 
chains  wind  and  unwind  in  the  operation  of  raising  and  lowering 
the  caissons ; — the  two  sets  of  chains  being  wound  on  the  respec- 
tive drums  in  opposite  directions ; — so  that  when  one  caisson  is 
raised,  the  other  is  at  the  same  time  lowered.  This  drum-shaft 
turns  in  bearings,  carried  by  straps  attached  to  equilibrium  con- 
necting chains,  pendent  from  one  of  a  pair  of  cams  which  are 
keyed  fast  on  to  a  main  shaft,  supported  in  suitable  fixed  bearings. 
On  the  same  shaft  are  also  keyed  two  other  cams,  to  which  a 
balance-weight  ii  attached  by  two  chains.  This  shaft  also  carries 
two  drums,  to  which  two  water  buckets  are  attached  on  opposite 
sides,  for  the  purpose  of  aiding,  if  required,  the  manual  power  in 
working  the  lift. 

The  balance-weight  is  nearly  equal  to  the  weight  of  the  caissons 
in  the  water,  when  working  through  the  shortest  leverage  of  the 
cams ; — ^the  caissons  being  allowed  a  little  weight  in  excess,  in 
order  that  they  may  freely  sink  to  the  bottom  of  the  water.  The 
balance-weight,  when  acting  through  the  longest  leverage,  is 
equal  to  baknce  the  caissons  when  out  of  the  water  and  full  of 
water :  the  weight  of  the  caissons  is  the  same  under  all  circum- 
stances, on  account  of  the  relative  displacement  of  water,  whether 
they  contain  a  loaded  boat  or  an  empty  boat,  or  are  merely  filled 
with  water,  without  any  boat.  The  form  of  the  cams  between 
these  two  extreme  points  is  regulated  by  the  form  and  depth  of 
the  caissons. 

The  following  is  the  action  of  the  equilibrium  lift : — Supposing 
two  loaded  boats  approaching  the  lift,  one  on  the  upper  and  the 
other  on  the  lower  level  of  the  canal  (but  the  same  description 
applies  to  empty  boats,  or  to  a  single  boat),  each  boat  is  floated 
into  the  arm  of  the  canal,  over  the  caisson  lyii^g  at  the  bottom,  in 
the  same  way  as  into  ordinary  locks.  The  first  operation  of  lifting 
is  to  raise  both  caissons  out  of  the  water,  with  the  boats  floating 
in  them.  This  is  done  by  applying  power  to  a  train  of  wheels  in 
connection  with  the  main  shi^ :  by  which  operation  the  shaft  is 
caused  to  rotate  and  wind  the  equilibrium  conn.ecting  chains  round 
their  cams.  The  drum-shaft,  with  its  drums  and  suspending 
chains,  wiU  now  move  down  the  vertical  grooves  in  the  framework, 
and  effect  the  raising  of  the  caissons  and  boats  out  of  the  water. 
This  operation  may  be  performed  either  by  manual  power  or  by 
means  of  water  buckets,  by  turning  on  water  from  the  upper  level 
into  the  descending  bucket,  and  letting  out  the  water,  by  a  self- 
acting  valve,  on  the  bucket  reaching  the  bottom.  The  varying 
weight  of  the  caissons,  in  progress  of  being  raised  from  the  bottom 
to  the  surface,  until  out  of  the  water,  is  allowed  for,  so  as  to  pre- 
serve the  equilibrium  throughout  the  operation,  by  the  varying 
leverage  of  the  balance-weight  acting  upon  and  through  the  four 
cams ;  so  that  the  power  has  little  more  than  the  friction  of  the 
machinery  to  overcome. 

Having  by  this  means  lifted  both  caissons  out  of  the  water. 


Scientific  Notices.  143 

that  one  which  is  required  to  descend  to  the  lower  lerel  is  moved 
across  the  bank  of  the  canal,  hj  means  of  the  railway  on  the  top 
of  the  framework,  in  a  similar  manner  to  an  ordinary  traversing 
crane,  until  it  is  suspended  over  the  lower  branch  of  the  canal. 
When  in  this  position,  a  wheel  on  the  end  of  the  drum-shaft  is 
geared  to  the  train  of  driving-wheels,  before  mentioned,  by  means 
of  a  shifting  clutch ;  and  power  being  applied,  the  drum-shaft  is 
caused  to  revolve  and  simultaneously  unwind  the  chains  attached 
to  the  descending  caisson,  and  wind  up  those  of  the  ascending  one, 
whereby  they  will  be  carried  to  a  relative  position  opposite  to  that 
from  which  they  started.  The  caisson  which  has  been  raised 
firom  the  lower  level  is  then  moved,  as  before,  by  means  of  the 
railway,  across  the  bank  of  the  canal,  and  suspended  over  the 
upper  branch.  The  clutch  is  then  ungeared,  the  power  again  ap- 
plied to  the  shaft  carrying  the  cams  with  the  balance-weight,  and 
the  caissons  are  simultaneously  lowered  to  the  bottom  of  the  canal, 
and  the  boats  floated  over  their  ends  and  away  to  their  destination. 

Various  plans  for  passing  boats  from  one  level  of  a  canal  to 
another,  by  vertical  lifts,  have  been  proposed,  and  some  partially 
carried  out  in  practice.  In  most  of  these,  however,  there  is  a  loss 
or  consumption  of  water  from  the  upper  ponds  of  the  canal,  in 
excess  of  that  consumed,  or  in  diminution  of  that  supplied,  in 
passing  the  upward  or  downward  trade  respectively.  It  will  be 
obvious  that  tne  plan  above  proposed  occasions  no  waste  of  water ; 
that  in  passing  tne  upward  trade,  the  water  consumed  is  equal  to 
the  tonnage  of  the  ascending  trade ;  and,  in  the  opposite  direction, 
the  water  supplied  to  the  upper  ponds  of  the  canal  is  equal  to 
the  tonnage  of  the  descending  trade ;  so  that  a  weight  or  water 
equal  to  the  whole  downward  tonnage  will  be  absolutely  transferred 
from  the  lower  to  the  hieher  levels  of  the  canal. 

The  difference  of  the  levels  of  the  two  branches  of  a  canal  to 
which  this  equilibrium  lift  may  be  applied,  is  limited  only  by  the 
strength  of  materials  and  convenience  of  workine. 

In  the  present  system  of  locks,  the  amount  of  traffic  on  canals 
is  really  limited  to  the  supply  of  water,  and  this  in  many  cases  is 
deficient  for  the  ordinary  traffic ;  so  that  any  reduction  of  the 
present  rates  of  carriage  on  canals  becomes  hopeless  under  the 
present  system.  But  by  the  adoption  of  such  a  system  as  the  one 
proposed,  on  the  summit  levels  of  canals,  their  capacities  for  traffic 
may  be  so  increased  as  to  enable  them  successfully  to  compete 
with  the  railway  system,  which  now  threatens  to  swamp  three- 
fourths  of  the  canal  property  in  the  kingdom. 

This  equilibrium  ml  may  be  made  single  or  double.  In  its 
donble  form,  it  is  estimated  that  it  would  pass  one  boat  up  and 
another  down  in  about  three  to  five  minutes,  according  to  the 
height  of  lift. 

The  value  of  this  lift  is  its  capacity  for  an  almost  unlimited 
amount  of  traffic,  without  any  expense  of  water,  instead  of  incur- 
ring the  constant  loss  that  attenos  the  present  locks,  amounting. 
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to  more  than  1 00  tons  of  water  each  time  that  a  boat  passes  through. 
The  enormous  annual  expense  of  water  to  replace  the  loss  by  the 
locks,  on  many  of  the  canals  in  the  Midland  districts,  is  too  well 
known  to  those  acquainted  with  their  practical  working  to  require 
any  observation.  Supposing  the  proposed  plan  applied  in  several 
parts  of  the  surroundinff  district,  where  there  are  from  sixteen  even 
to  thirty  locks  situatea  close  together,  and  the  loss  of  time  to 
every  boat  in  passing  the  series  of  locks  is  from  2|-  to  5  hours,  a 
most  important  saving  of  time  would  be  effected ;  as,  with  one 
and  two  lifts  respectively  in  those  cases,  the  whole  time  required 
for  a  boat  to  pass  would  be  only  from  10  to  20  minutes. 

The  Chairman  illustrated  the  action  of  the  lift  by  a  large 
working  model.  He  observed  that  in  former  plans  for  lifts  there 
was  danger  of  the  boat  suddenly  striking  the  surface  of  the  water, 
with  the  momentum  of  descending,  but  that  was  not  possible  in 
the  present  plan :  the  boat  was  necessarily  stopped  before  reaching 
the  surface  of  the  water,  and  it  was  then  lowered  into  the  water 
graduflly  by  a  second  movement.  The  boat  was  guided  into  its 
situation  over  the  caisson ;  and  there  was  no  danger  of  the  boat 
going  wrong  in  working  the  lift :  even  if  a  boat  happened  to  be 
caught  by  the  top  of  the  caisson  in  lifting,  no  damage  could  be 
done,  as  the  man  would  not  be  able  to  lift  it,  having  only  power 
enough  to  overcome  the  friction  of  the  apparatus.  In  this  plan, 
there  was  no  risk  of  loss  of  water  from  carelessness  or  accident ; 
but,  in  some  plans,  where  the  end  of  the  canal  was  closed  by  a 
sluice,  a  boat  striking  the  end,  by  coming  in  too  fast,  might  do 
serious  injury,  and  risk  the  loss  of  the  water  in  that  section  of 
the  canal. 

In  reply  to  an  enquiry  as  to  what  would  be  the  probable  ex* 
pense  of  the  Uft,  the  Chairman  stated  that  the  expense  of  locks 
might  be  estimated  at  about  j6  1,000  each;  and  for  a  height  of 
three  locks,  or  21  feet,  the  cost  would  be  about  j63,000,  and  the 
lift  would  be  about  the  same ;  but  the  higher  they  went  with  the 
locks,  the  better  would  his  plan  be  suited,  and  the  saving  pro- 
portionally greater,  as  most  of  the  expense  of  the  extra  locks 
would  be  saved.  He  observed,  that  his  object  was  to  shew  the 
applicability  of  the  lift,  leaving  those  interested  in  canals  to  judge 
of  its  advantages. 

The  following  paper,  by  Mr.  S.  H.  Blackwbll,  of  Dudley, 
was  next  read : — 

On  an  improved  minet^t  safety  lamp. 

The  improved  safety  lamp,  which  is  the  subject  of  the  present 
paper,  is  the  invention  of  Mons.  F.  Eloin,  mining  engineer,  of 
Belgium. 

Important  as  was  the  discovery  by  Sir  Humphrey  Davy,  of  the 
property  possessed  by  thin  wire  gauze  to  prevent  the  passage  of 
flame,  yet  it  could  hardly  be  expected  that  the  details  of  any  ar- 
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rangement  embodying  this  principle  conld  be  at  once  made  perfect. 
Attempts  to  improve  the  structure  of  the  original  Davy  lamp  have, 
therefore,  been  numerous ;  but  few  of  them  have  been  generally 
adopted ;  and  in  most  of  our  collieries  the  original  form  of  lamp 
is  still  used. 

The  principal  defects  of  the  common  Davy  lamp  are,  first, — 
deficient  light,  rendering  the  collier  always  unwilling  to  use  it, 
unless  compelled  by  the  presence  of  a  highly  explosive  atmo- 
sphere ;  second, — ^liability  of  injury  to  the  gauze  of  the  cylinder, 
either  by  a  blow  from  a  pike,  a  fall  to  the  ground,  or  otherwise ; 
third, — the  possibility  of  a  current  of  explosive  atmosphere  being 
carried  through  the  gauze  cylinder,  either  by  the  swinging  of  the 
lamp  in  the  hand  of  a  person  when  walking,  or  by  its  being  ex- 
posed to  the  powerful  blowers  of  gas,  which  are  sometimes  given 
off  with  great  force;  fourth, — the  heating  to  redness  of  the 
gauze,  by  which  explosions  actually  take  place,  from  the  contact 
of  the  explosive  atmosphere  with  the  heated  wire.  This  danger 
is  often  increased  by  the  presence  of  small  particles  of  coal-dust^ 
which,  floating  in  the  air  of  the  mine,  attach  themselves  to  the 
gauze ;  and  also  from  the  deposit  of  soot  on  the  gauze,  arising 
from  the  imperfect  combustion  of  the  oil,  which,  in  the  common 
Davy  lamp,  always  gives  ofif  a  dense  column  of  smoke. 

In  the  improved  lamp  of  M.  Eloin  these  defects  are  obviated. 
In  reference  to  light,  the  cylinder  above  the  flame  is  closed,  and 
air  is  admitted  only  below  the  flame,  through  a  narrow  breadth  of 
gauze ;  but  the  air  which  is  admitted  is  brought  into  actual  con- 
tact with  the  flame,  by  the  application  of  a  cap,  on  the  principle 
of  the  solar  lamp ;  and  thus  perfect  combustion  is  produced  and 
light  given  ofif  equal  to  at  least  five  or  six  ordinary  Davy  lamps. 
As  to  the  hability  of  injury  to  the  gauze,  this  is  obviated  by 
using,  first,  a  strong  short  cylinder  of  ^lass,  through  which 
the  light  passes,  capped  over  the  flame  with  a  brass  or  iron  cy- 
linder, which  cannot  be  injured  except  by  actual  violence.  It 
might  be  supposed  that  the  glass  portion  of  the  cylinder  would  be 
liable  to  accident ;  but  in  practice  this  is  not  found  to  be  the  case : 
bound,  at  top  and  bottom,  by  a  strong  brass  ring,  if  it  were  even 
to  crack,  either  from  a  blow,  or  from  unequal  expansion  by  heat, 
no  danger  would  result,  as  the  pieces  into  which  it  would  be  sepa- 
rated would  still  be  held  together  by  the  brass  headings.  The 
closed  nature  of  the  cylinder  entirely  prevents  the  passage  of  an 
explosive  atmosphere  into  the  lamp,  b^  any  current  of  air ;  no 
swinging  of  the  lamp  causes  any  action  on  the  flame ;  and  no 
blower  of  gas  can  blow  into  the  flame,  in  consequence  of  the  pro- 
tection of  the  cylinder ;  aU  danger  also,  by  re&.'ion  of  the  heating 
to  redness  of  the  wire  gauze,  is  entirely  removed. 

Besides  the  removal  of  the  defects  common  to  the  Davy  lamp, 
M.  Eloin's  lamp  possesses,  from  its  structure,  some  peculiarities 
that  render  it  much  safer.  The  air  which  enters  through  the 
narrow  breadth  of  wire  gauze,  below  the  flame,  being  only  such 
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•8  ii  neeetiary  to  mpport  the  flame  of  the  irick,  and  the  combus- 
tion being  of  so  penect  a  character,  that  portion  of  the  cylinder 
which  ia  abo?e  the  flame  must  always  be  filled  with  the  products 
of  combustion,  and  ncTer  with  an  explosive  atmosphere.  This  is 
clearly  seen  by  the  flame  being  extinguished  whenever  the  general 
upward  current  is  by  any  means  reversed. 

The  weight  of  the  lamp  (always  an  important  consideration 
where  it  has  to  be  carried  for  any  len^  of  time  in  the  hand)  is 
not  at  all  objectionable ;  and  its  cost  m  Belgium  does  not  exceed 
7  francs. 

A  conical  brass  shade  is  attached  to,  and  made  to  slide  upon, 
the  rods  surrounding  the  fflass  portion  of  the  cylinder,  by  which 
the  light  can  be  directed  downwards  if  wished,  so  as  to  throw  the 
light  over  the  floor  of  the  mine. 
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Dec.  10th,  1851. 

On  the  raw  materials  from  the  animal  kingdom,  displayed  in  the 
Great  Exhibition,    By  Richard  Owen,  F.R.S. 

The  lecturer,  in  commencing  his  discourse,  pleaded  his  want  of 
that  special  knowledge  and  experience  which  might  have  been 
lookea  for  in  a  iuror  for  the  Class  (IV.)  of  "  vegetable  and  animal 
substances  used  in  manufactures,  /m  implements,  or  for  orna- 
ments ;''  as  his  studies  had,  until  very  recently,  been  devoted  to 
the  science  of  the  organization  of  animals,  rather  than  the  appli- 
cation of  animal  substances  to  the  arts  and  manufactures. 

In  the  examination  and  comparison  of  the  very  numerous  and 
diversified  substances  confided  to  their  judgment,  the  Jury  lY., 
over  which  the  lecturer  had  the  honor  to  preside,  were  guided 
and  influenced  by  the  consideration  of  the  invention,  ingenuity, 
skill,  and  industry  manifested  in  the  amelioration  and  perfection 
of  these  several  substances,  and  by  the  degrees  in  which  unfavor- 
able conditions  of  soil  and  climate  had  been  thereby  overcome ; 
and,  in  deciding  on  individual  merits,  they  were  careful  to  take 
into  account  the  natural  facilities  which  favored,  and  the  natural 
difficulties  which  opposed,  the  realization  of  the  desired  qualities 
in  the  raw  produce  transmitted  for  exhibition. 

Perhaps  the  most  valuable  and  important  of  the  ''raw  mate- 
rials" which  belong  to  the  animal  kingdom  is  wool.  This  is  a 
peculiar  modification  of  hair,  characterized  by  fine  transverse  or 
oblique  lines,  from  2000  to  4000  in  the  extent  of  an  inch,  indi- 
cative of  a  minutely  imbricated  scaly  surface,  when  viewed  under 
the  microscope,^-on  which,  and  on  its  curved  or  twisted  form, 
depends  its  remarkable  felting  property,  and  its  consequent  value 
in  manufactures. 
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Host  qaadnipeds  possess  the  woolly  Tarietv  of  hair  as  an  under 
clothings  bat  in  a  small  proportion,  and  hiaden  by  the  smooth, 
exterior,  coarser^  and  straighter  kind  of  hair.  In  the  wild  sheep, 
the  woolly  variety  of  hair  is  developed  in  excess ;  and,  in  the  do- 
mesticated races,  the  fleece  has  been  modified  and  improved,  in 
various  degrees,  by  crossing  the  breeds,  by  choice  of  chmate  and 
pasture,  and  by  careful  attention  and  defence  daring  its  growth, 
until  not  only  has  the  original  coarse  character  of  the  product 
disappeared,  but  qualities  of  wool,  of  different  kinds,  and  of  dif- 
ferent degrees  of  superiority,  have  been  obtained,  generally  divi- 
sible into  two  classes,— one  better  adapted  for  "carding,"  the 
other  for  **  combing,"  and  both  available  for  a  great  variety  of 
useful  and  elegant  textile  fabrics. 

Probably  a  more  extensive,  varied,  and  instructive  collection  of 
wools  was  never  brought  together  under  one  roof  for  inspection 
and  comparison  than  that  which  was  contributed  to  the  Great 
Exhibition ;  and  it  exemplified,  in  a  remarkable  degree,  the  extent 
to  which  pastoral  life — commenced,  according  to  oldest  records, 
in  Central  Asia,  the  habitat  of  the  argali — has  since  been  spread 
over  the  globe.  From  the  provinces  of  Chinese  Tartary,  from 
Thibet,  and  India,  in  the  east,  to  the  lately-redeemed  tracts  of 
the  United  States,  in  the  far  west — from  Iceland  and  Scandi- 
navia, in  the  north,  to  the  Cape  of  Gk>od  Hope,  Australia,  and 
Tasmania,  in  the  south,  specimens  of  the  staple  of  the  flocks 
there,  and  in  almost  every  intermediate  latitude  and  longitude, 
preserved  and  multiplied  under  the  fostering  and  modifying  in- 
fluence of  civilized  man,  had  been  transmitted  for  inspection  and 
comparison. 

Natural  history,  as  yet,  possesses  no  facts  or  principle  adequate 
to  the  satisfactory  solution  of  the  question,  whether  the  domesti- 
cated sheep — the  ofjia  ariea  of  Linneeus — ^was  created  as  such,  in 
special  relation  to  the  exigencies  of  man ;  or  whether  it  was  the 
result  of  mau*s  interference  with  the  habits  and  wild  mode  of  life 
of  the  argali — ovU  ammon  of  Linneeus— or  other  untamed  and 
unsubdued  species  of  sheep.  Analogy  would  point  to  the  latter 
hypothesis  as  the  more  probable  one.  Domesticated  varieties  of 
animals  have  been  established  from  wild  originals  for  the  behoof 
of  mankind  within  a  comparatively  recent  period  in  his  history ; 
of  which  the  turkey,  introduced  and  diffused  over  Europe  and 
Asia  since  the  discovery  of  America,  is  an  example. 

After  ihe  comparison  of  the  wools  exhibited  by  the  growers  of 
different  nations,  the  jury  were  unanimous  in  making  the  first 
mention  of  those  transmitted  from  Germany,  as  being  pre-eminent 
in  the  qualities  of  highest  value.  The  next  degree  of  eminence 
was  awarded  to  the  united  States. 

The  wool  from  the  merino  sheep  from  Spain,  for  which  that 
country  was  once  so  famous,  shewed  all  those  characters  which 
distinguished  it  a  century  ago ;  but  not  the  advance  and  improve- 
ment made  by  the  sheep-breeders  who  have  since  introduced  the 
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same  yariety  into  suitable  localities  in  Saxony,  Pnissia,  Austriay 
Hungary,  and  Austro-Silesia. 

Amongst  the  series  of  wools  shewn  in  the  French  department 
were  specimens  characterized  as  "  a  wool  of  singular  and  peculiar 
properties, — the  hair  glossy  and  silky,  similar  to  mohair,  retain- 
ing, at  the  same  time,  certain  properties  of  the  merino  breed.*' 
Tbos  wool  was  exhibited  by  J.  L.  Graux,  of  the  farm  of  Mau- 
champ.  Commune  de  JuYincourt  (Aisne),  as  the  produce  of  a 
peculiar  rariety  of  the  merino  breed  of  sheep :  the  circumstances 
connected  with  which  are  peculiarly  worthy  of  notice. 

It  appears  that,  in  the  year  1 828,  one  of  the  ewes  of  the  flock 
of  merinos  in  the  farm  of  Mauchamp  produced  a  male  lamb, 
which,  as  it  grew  up,  became  remarkable  for  the  long,  smooth, 
straight,  and  silky  character  of  the  fibre  of  the  wool,  and  for  the 
smoothness  of  its  horns :  it  was  of  small  size,  and  presented  cer- 
tain defects  in  its  conformation,  which  have  disappeared  in  its 
descendants.  In  1829,  M.  Oraux  employed  this  ram  with  a  yiew 
to  obtain  other  rams  haying  the  same  quality  of  wool.  The  pro- 
duce of  1830  included  only  one  ram  and  one  ewe  haying  the 
silky  quality  of  the  wool ;  that  of  1831  produced  four  rams  and 
one  ewe  with  the  fleece  of  that  quality ;  and  in  the  year  1833  the 
rams  with  the  silky  yariety  of  wool  were  sufficiently  numerous  of 
themselyes  to  serye  the  whole  flock.  In  each  subsequent  year 
the  lambs  haye  been  of  the  two  kinds ;— one  preserying  the  cha- 
racters of  the  ancient  race,  with  the  curled  elastic  wool,  only  a 
little  longer  and  finer  tha^  in  the  ordinary  merinos ;  the  other 
resembling  the  rams  of  the  new  breed :  some  of  which  retained 
the  large  head,  long  neck,  narrow  chest,  and  long  fianks  of  the 
abnormal  progenitor ;  whilst  others  combined  the  ordinary  and 
better  formed  body  with  the  fine  silky  wool.  M.  Graux,  profiting 
by  this  partial  resumption  of  the  normal  type  of  the  merino  in 
certain  of  the  descendants  of  the  mal-formed  original  yariety,  at 
length  succeeded,  by  a  judicious  system  of  crossing  and  inter- 
breeding, in  obtaining  a  fiock  combining  the  long  fine  silky  fieece, 
with  a  smaller  head,  shorter  neck,  broader  flanks,  and  more  ca- 
pacious chest.  Of  this  breed  the  flocks  haye  become  sufiiciently 
numerous  to  enable  the  proprietor  to  sell  examples  of  the  breed 
for  exportation.  The  crossing  of  the  Mauchamp  yariety  with  the 
ordinary  merino  has  also  produced  a  yaluable  quality  of  wool, 
known  in  France  as  the  '*  Mauchamp  merino.''  The  fine  silky 
wool  of  the  pure  Mauchamp  breed  is  remarkable  for  its  qualities 
as  combing  wool,  owing  to  the  strength  as  well  as  the  length  and 
fineness  of  the  fibre.  It  is  found  of  great  yalue  by  the  manu- 
facturers of  Cashmere  shawls,  being  second  only  to  the  true 
Cashmere  fieece  in  the  fine  flexible  delicacy  of  the  fabric,  and  of 
particular  utility  when  combined  with  the  Cashmere  wool,  in 
imparting  to  the  manufacture  qualities  of  strength  and  consistence 
in  which  the  pure  Cashmere  is  deficient. 

The  comparatiyely  moist  climate  of  England  is  Hnfayorable  to 
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the  development  of  the  highest  qualities  of  wool.  We  are  essen- 
tially a  practical  people ;  and  it  does  not  pay  to  give  the  sheep 
the  extensive  range,  or  allow  them  the  length  of  life,  which  are 
amongst  the  conditions  to  he  added  to  climate  for  the  acquisition 
of  the  finest  fleece.  The  interminable  plains  and  mountain  ranges 
of  Australia  and  Tasmania,  where  the  flocks  graze  under  the  most 
favorable  of  skies,  serve  to  produce  for  us  the  wools  required  for 
our  manufacturers,  cheaper  than  they  could  be  developed  at  home. 
Our  business  is  to  breed  sheep  for  mutton,  not  for  wool — to  im- 
prove the  stocks  which  in  the  shortest  time  put  the  most  meat 
on  the  smallest  bones.  The  fleece  must  always,  therefore,  be  a 
secondary  object  with  a  good  farmer.  Nevertheless,  very  re- 
spectable samples  of  wool  were  exhibited  in  the  Engliiah  depart- 
ment of  the  Great  Exhibition. 

The  best  developed  and  most  valuable  examples  of  hair  and 
bristles  were  exhibited  in  the  Russian  department.  In  one  of 
the  samples  of  horse-hair  exhibited,  the  white  hairs  from  the  tail 
were  forty  inches  in  length,  and  of  the  first  quality  for  evenness, 
elasticity,  and  shining  surface.  In  the  sample  of  black  tails,  the 
hairs  were  forty-two  inches  in  length.  Fine  specimens  of  white 
hair  from  the  mane,  of  fh)m  twenty-eight  to  thirty  inches  in 
length,  both  transparent  and  opaque,  and  good  samples  of  horse- 
hair for  furniture,  both  twisted  and  untwisted,  black,  grey,  and 
white,  were  also  shewn. 

Camel's  hair  cloth,  bristles  from  the  wild  boar  and  the  elephant, 
and  quills  of  the  porcupine,  were  exhibited  in  the  Indian  depart- 
ment ;  and  the  department  of  Spain  contained  some  interesting 
examples  of  the  hair  of  the  rabbit  and  hare,  shaved  ofi*  the  skin 
by  a  mechanical  process.  The  vast  numbers  of  those  prolific 
'  rodents  in  Spain  afford  a  large  supply  of  this  kind  of  hair,  which 
is  put  to  the  same  uses  as  down. 

The  next  substance  spoken  of  was  baleen,  which,  though  com- 
monly called  ''whalebone,"  was  stated  to  possess  nothing  of  the 
nature  of  bone — ^it  being  an  albuminous  tissue,  nearly  allied  to 
hair  and  bristles,  both  in  its  chemical  and  vital  properties,  and 
its  mode  of  development. 

The  cetaceans  which  afford  the  whalebone,  or,  more  properly,  ba- 
leen-plates, are  of  a  more  timid  nature  than  the  great  sperm-whales : 
they  have  no  teeth,  but  in  their  place  they  have  substitutes,  in  the 
form  of  homy  plates,  ending  in  a  fringe  of  bristles — ^a  peculiarity 
first  pointed  out  by  Aristotle.  Of  these  plates,  the  largest,  which 
are  of  an  inequilateral  triangular  form,  are  arranged  in  a  single 
longitudinal  series  on  each  side  of  the  upper  jaw,  situated  pretty 
close  to  each  other,  depending  vertically  from  the  jaw,  with  their 
flat  surfaces  looking  backwards  and  forwards,  and  their  unat- 
tached margins  outwards  and  inwards, — the  direction  of  their  inter- 
spaces being  nearly  transverse  to  the  axis  of  the  skull.  The 
smaller  subsidiary  plates  are  arranged  in  oblique  series,  internal 
to  the  mitrginiil  oncs.    The  base  of  each  plate  is  holbw,  and  is 
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fixed  apon  a  palp,  derdoped  from  a  nttcohr  gamy  which  is  at- 
tached to  a  broad  and  shallow  depreetion*  oocapying  the  whole 
of  the  palatal  saHaoe  of  the  maiillary,  and  of  the  anterior  part  of 
the  palatine  bonea.  The  base  of  each  marginal  plate  ie  the  smallest 
of  the  three  sides  of  the  triangle ;  and  it  is  oneqnally  imbedded  in  a 
compact  sab-elastic  sabstanoe,  which  is  so  moch  deeper  on  the 
onter  than  on  the  inner  side^  as  in  the  new-bom  whale  to  include 
more  than  one-half  of  the  outer  margin  of  the  baleen-plate.  The 
form  of  the  baleen-clad  roof  of  the  mouth  is  that  of  a  transyerse 
arch  or  yaalt,  against  which  the  conrex  dorwm  of  the  thick  and 
large  tongue  is  applied  when  the  mouth  is  closed.  Each  plate 
sends  off  from  its  mner  and  oblique  margin  the  fringe  of  mode- 
rately stiff  but  flexible  hairs  which  projects  into  the  mouth.  The 
bases  of  the  baleen-plates  do  not  stand  ax  apart  from  one  another ; 
but  the  anterior  and  posterior  walls  of  the  pulp-fissure  are  res- 
pectively confluent  witn  the  contiguous  dirisions  of  the  bases  of 
the  adjoining  plates  at  their  thin  and  extreme  margins,  which* 
by  this  confluence,  close  the  basal  end  of  the  interspace  of  the 
baleen-plates :  which  interspace  is  occupied  more  than  half  way 
down  the  plate  by  the  cementing  substance,  or  gum.  Thin  layers 
of  horn  in  like  manner  connect  the  contiguous  plates,  and  may 
be  traced  extending  in  parallel  curves,  with  the  basal  connecting 
layer  across  the  cementmg  substance. 

The  chemical  basis  of  baleen,  according  to  the  experienced 
Professor  Brands,  is  albumen,  hardened  by  a  small  proportion  of 
phosphate  of  lime. 

The  final  purpose  of  this  singular  armature  of  the  upper  jaw 
of  the  great  whales  is  to  secure  the  capture  and  retention  of  the 
small  floating  moUusks  and  crustaceans,  which  serve  principally 
as  their  food.  When  the  capacious  mouth  is  opened,  the  water 
rushes  in,  and  is  strained  through  the  fringed  surfiuK  of  the  roof 
and  sides ;  whilst  the  small  animals  are  retained,  bruised  against 
the  stiff  bristled  margins  of  the  plates,  and  swallowed. 

Baleen,  or  whalebone,  firom  its  tenacity,  flexibility,  elasticity, 
compactness,  and  lightness^  ii  applied  to  a  great  variety  of  useful 
purposes.  These  were  wdl  exemplified  in  the  buildmg,  which 
also  contained  specimens  of  the  raw  material  in  various  states  of 
preparation,  ana  numerous  and  ingenious  spplications  of  the  pre- 
pared baleen,  dyed  of  different  colors,  for  covering  whip-handles, 
vraUdng-sticks,  and  telescopes,  and  in  the  form  of  shavings  for 
platting,  like  straws,  in  the  construction  of  light  hats  and  bonnets. 
From  a  product  of  the  most  gigantic  of  animals,  the  lecturer 
next  proceeded  to  notice  one  dmved  fh>m  a  seemingly  insignifi- 
cant msect^  vis.,  silk.  The  most  valuable  kind  of  uik,  and  that 
which  is  the  subject  of  the  most  extensive  and  pains-tsking  cul- 
ture, is  a  secretion  of  the  larva  of  a  species  of  moth,  indigenous 
to  China,  called,  par  eveellenee,  the  **  silk  moth,"  and  by  ento- 
mologista  Bombyx  man,  from  its  native  and  favourite  food,  the 
leaves  of  the  mulberry-tree. 
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Raw  silk  was  imported  into  Europe  long  before  the  insect 
which  produces  it ;  but  the  antiquity  of  this  raw  material  for  the 
richest  of  our  textile  fiibrics,  by  no  means  goes  so  far  back  as 
that  of  wool. 

That  silk  was  most  abundant  in  China,  we  learn  from  the  oldest 
records  of  the  singular  people  inhabiting  that  country,  where, 
from  an  early  period,  not  only  the  mandarins,  but  all  persons  in 
easy  circumstances,  as  well  male  as  female,  hare  worn  silk,  satin, 
or  damask  clothes.  Even  the  uniforms  of  the  soldiers  were  made 
then,  as  now,  of  this  elsewhere  considered  so  yaluable  material. 

According  to  Procopius,  the  Bmnbyx  mori  was  first  introduced 
into  Europe  in  the  reign  of  the  Emperor  Justinian,  by  two  Nes- 
tman  monks  who  had  trayelled  in  Serinda — whidi,  whether  it 
be  India  or  China  is  uncertain — and  who  succeeded  in  bringing 
a  quantity  of  eggs — secured  (according  to  Photius)  in  a  hoUow 
cane— to  Constantinople,  where  ther  were  hatehed,  and  the  larrae 
fed  and  reared  on  the  leaves  of  the  black  mulberry.  The  breeding 
of  silkworms  in  Europe  was  confined  for  six  centuries  to  the  Greeks 
of  the  Lower  Empire.  In  the  twelfth  century,  the  rearing  of  silk'^ 
worms  and  the  manu&cture  of  silk  were  introduced  by  Roger, 
king  of  Sicily,  into  Palermo,  whence  this  important  branch  of  in« 
dustry  was  rapidly  and  successfuUy  established  in  Italy,  Spain, 
France,  England,  and  subsequently  in  most  of  our  colonies  possess* 
ing  a  suitable  dhnate. 

Silk  is  a  secretion  of  a  psir  of  long  glandular  tubes,  called 
"  sericteria,*'  which  terminate  in  a  prominent  pore  or  spinnaret 
on  the  under  lip.  Before  their  termination  they  receiye  the  se* 
cretion  of  a  smaller  ^and,  which  serves  to  glue  together  the  two 
fine  filamento  from  the  two  **  sericteria :"  the  apparently  single 
thread  being,  in  reality,  double,  and  ito  quality  bemg  affected  by 
the  eijnality,  or  otherwise,of  the  secreting  power  of  the  ''sericteria. 
The  sdkworm  commences  spinning  when  it  is  fdll  grown,  in  some 
convenient  spot  affording  pointo  of  attachmmt  for  die  first-formed 
thread,  which  is  drawn  from  one  part  to  the  other  until  the  body 
of  the  larva  becomes  loosely  enclosed  by  the  thread.  The  work  is 
then  continued  from  one  thread  to  another,  the  silkworm  moving 
its  head  and  spinning  in  a  zig-zag  way,  in  all  directions  within 
reach,  and  shifting  the  body  only  to  cover  the  part  which  was  be- 
neath it.  The  siDcen  case,  so  formed,  is  called  the  "  cocoon.*' 
Daring  the  period  of  spinning  the  cocoon— which  usuaDv  takes 
five  da3rs  for  ito  completion — the  silkworm  decreases  in  size  and 
length  considerably ;  then  qasto  ito  skin,  becomes  torpid,  and  as- 
sumes the  form  of  the  chrysalis. 

The  Bombyx  mori^  having  been  bred  and  reared  under  the  spe- 
cial care  and  management  of  man  during  a  long  succession  of  ages, 
may  be  regarded  as  a  domesticated  species  of  insect ;  and  it  has 
become  the  subject,  as  in  the  higher  domesticated  races,  of  va- 
rieties, of  which  those  called  ''Sina,"  «'Syrie,"  and  ''Novi,"  in 
France,  are  examples. 
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The  '*  SinA  "  variety  of  the  silkworm  is  known  and  esteemed  for 
the  pare  whiteness  of  its  silk,  the  thread  of  which  is  fine,  bat 
weak,  and  not  very  lustrous.  The  "  Syne  '*  variety  is  of  large 
size,  produces  a  cocoon  abundant  in  silk,  but  the  thread  is  rather 
coarse,  inclining  to  a  greenish  tint.  The  "Novi"  race  is  small, 
but  the  cocoons  are  firm  and  well  made,  and  the  silk  has  a  yellowish 
tint. 

The  specimens  of  cocoons  and  raw  sUk,  exhibited  in  the  French 
department,  were  numerous,  and  the  degrees  of  excellence  hardly 
to  be  discriminated  in  the  finest  examples ;  but  to  the  specimens 
of  unbleached  silk  and  silk  cocoons,  from  the  Chateau  de  St. 
Selves,  near  Bordeaux,  exhibited  by  Major  Count  de  Bronno 
Bronsld,  special  notice  was  justly  due.  The  cocoons  were  re- 
markable for  their  large  size  and  regularity  of  form,  and  the 
silk  for  the  unusual  length  of  the  thread,  its  natural  pure  white 
color,  its  fineness,  and  lustre.  The  circumstances  under  which 
this  superior  quality  of  silk  was  obtained  are  as  follows : — In 
1836,  Major  Bronski  reared,  separately,  the  eggs  of  the  three 
varieties,  Sina,  Syrie,  and  Novi.  In  1837,  he  set  apart  the 
cocoons  of  the  vaneties  Syrie  and  Novi ;  and,  on  the  exclusion  of 
the  imago,  or  perfect  insect,  he  associated  the  males  of  the  Novi 
with  the  females  of  the  Syrie ;  and  the  hybrid  ova  were  hatched 
at  the  ordinary  period  in  1838, — the  operations  being  repeated 
in  1839  and  1840.  With  regard  to  the  race  Sina,  M.  Bronski,  in 
1837i  separated  the  white  from  the  black  worms  as  soon  as  they 
were  hatched.  He  then  selected  the  largest  and  best-shaped 
cocoons,  and  made  a  special  collection  of  the  eggs  from  the  moths 
excluded  from  those  cocoons.  This  procedure  was  repeated  in 
1838  and  1839 ;  but,  in  1840,  he  associated  the  males  excluded 
from  the  large  cocoons  of  the  black  worms  with  the  females  ex- 
cluded from  those  of  the  white  worms.  In  1841,  he  associated 
the  males  of  the  Sina  race  with  the  hybrid  females  obtained  from 
the  above-described  crossings  of  Nori  and  Syrie  breeds."  By 
these,  and  similar  experiments,  M.  Bronski  at  length  appears  to 
have  succeeded  in  obtaining  a  race  of  silkworms  not  subject  to 
disease,  producing  large  and  equal-sized  cocoons,  of  a  pure  white 
color, — ^the  silk  of  which  was  equal  in  all  its  length,  strong  and 
lustrous,  and  presenting  an  average  length  of  thread  of  1057 
metres. 

Very  beautiful  examples  of  raw  silk  were  also  transmitted  from 
different  parts  of  Italy ;  and,  amongst  the  Italian  silks,  the  first 
mention  was  due  to  those  exhibited  in  Tuscany,  which  shewed 
well  all  the  desirable  qualities  of  the  cocoons  ana  thread. 

Many  of  the  silks  exhibited  in  the  department  of  Turkey  were 
of  a  very  fine  character,  exhibiting  a  good  length  of  thread,  with 
the  quidities  of  fineness,  strength,  elasticity,  and  lustre.  The 
jury  had  great  pleasure  in  awarding  the  prize  medal  to  the  School 
of  Sericicultore  at  Broussa,  as  well  as  to  some  private  exhibitors 
from  Turkey. 
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Fine  examples  of  silk  were  also  shewn  in  the  Indian  and  Chinese 
departments. 

In  speaking  of  feathers  and  down,  the  lecturer  said,  that  a 
feather  consista  of  the  "quill,"  the  "shaft,"  and  the  "vane:" 
the  vane  consists  of  "barbs"  and  "barbules." 

The  ^iU  is  pierced  by  a  lower  and  an  upper  orifice,  and  con- 
tains a  series  of  light,  dry,  conical  capsules,  fitted  one  upon 
another,  and  united  together  by  a  central  pedicle. 

The  tha/t  is  slightly  bent :  the  concave  side  is  divided  into 
two  surfaces  by  a  middle  longitudinal  line,  continued  from  the 
upper  orifice  of  the  quill;  the  convex  side  is  smooth.  Both 
sides  are  covered  with  a  homy  material,  similar  to  that  of  the 
quill ;  and  they  enclose  a  peculiar  white,  soft,  elastic  substance, 
called  the  "  pith." 

The  barbs  are  attached  to  the  sides  of  the  shaft,  and  consist  of 
plates,  arranged  with  their  flat  sides  towards  each  other,  and 
their  margins  in  the  direction  of  the  convex  and  concave  sides  of 
the  feather :  consequently,  they  present  considerable  resistance 
to  being  bent  out  of  their  plane,  although  readily  yielding  to  any 
force  acting  upon  them  in  the  direction  of  the  line  of  the  stem. 

The  barbules  are  given  off  from  either  side  of  the  barbs,  and 
are  sometimes  similarly  barbed  themselves,  as  may  be  seen  in  the 
barbules  of  the  long  feathers  of  the  peacock's  tail. 

The  barbules  are  commonly  short  and  close-set,  and  curved  in 
contrary  directions ;  so  that  two  adjoining  series  of  barbules  in- 
terlock together,  and  form  the  mechanism  by  which  the  barbs 
are  compacted  into  the  close  and  resisting  vane  of  the  quill,  or 
"  feather,"  properly  so  called.  When  the  barbules  are  long  and 
loose,  they  characterize  that  form  of  the  feather  which  is  pro- 
perly called  a  "  plume ;"  and  such  are  the  most  valuable  products 
of  the  plumage  of  birds,  in  a  commercial  point  of  view ;  as,  e»  ff., 
the  plumes  of  the  ostrich. 

The  lower  barbs,  in  every  kind  of  feather,  are  usually  loose, 
forming  the  down,  which  is  increased,  in  most  birds,  by  what  is 
called  the  "  accessory  plume."  This  is  usually  a  smiul  downy 
tuft,  but  varies  in  different  species,  and  even  in  the  feathers  of 
different  parts  of  the  body  of  the  same  bird.  The  value  of 
feathers,  for  bed-stuffing,  depends  upon  the  proportion  of  loose 
soft  down  that  enters  into  their  composition ;  and,  as  the  "  acces- 
sory plume,"  in  the  body-feathers  of  swans,  geese,  and  ducks, 
is  almost  as  long  as  the  feather  from  which  it  springs,  hence 
arises  the  commercial  value  of  the  feathers  of  these  aquatic  birds. 

In  the  development  of  plumage,  the  first  covering  of  the  bird 
is  a  temporary  one,  consisting  of  bundles  of  long,  loosely-barbed 
filaments,  which  diverge  from  a  small  quill,  and,  on  their  first 
appearance,  are  enveloped  in  a  thin  sheatn,  which  soon  crumbles 
away,  after  being  exposed  to  the  atmosphere.  These  down- 
feathers  are  succeeded  by  the  true  feathers,  to  which  they  bear 
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the  same  relation  as  wool  does  to  hair,  or  the  temporary  to  the 
permanent  teeth.  In  most  hirds  a  certain  proportion  of  the 
down-feathers  is  retained  with  the  true  feathers ;  and  this  pro- 
portion is  usually  greatest  in  the  aquatic  hirds.  It  is  most  re- 
markable in  the  eider-duck  {Anas  mollissima) ;  which  may  be 
compared  with  the  sheep  in  regard  to  the  quantity  and  quality 
of  the  softer  and  warmer  kind  of  the  epidermal  covering.  The 
down  of  the  eider  combines  with  its  peculiar  softness,  fineness^ 
and  lightness,  so  great  a  degree  of  elasticity,  that  the  quantity  of 
this  beautiful  material  which  might  be  compressed  and  concealed 
between  the  two  hands  of  a  man  will  serve  to  stuff  the  coverlet  of 
a  bed. 

All  the  varieties  and  modifications  of  the  plumage  of  birds, 
serviceable  in  manufactures,  or  valued  as  ornaments,  might  be 
compared  and  studied  with  advantage  in  the  Great  Exhibition, 
which  contained  a  comprehensive  collection  of  feathers  and  down, 
in  different  states  of  preparation  for  bed-stuffing,  together  with 
a  variety  of  articles  made  from  those  materials. 

Of  horns  and  antlers  there  were  numerous  fine  and  illustrative 
specimens  transmitted  to  the  Great  Exhibition; — amongst  which 
the  collection  in  the  Indian  department  merits  the  first  notice, 
for  the  number  and  variety  of  tbe  examples.  There  were  shewn 
the  dense  antlers  of  the  Cervua  Aristotelis ;  of  the  bara  sinha 
(Certms  Duvaucellii) ;  of  the  samber  {Cervus  hippelaphus)  ;  of 
the  kaher,  or  barking  deer  (Cervus  vaffinalus,  Boddaert)  ;  of  the 
axis  (Cervu€  maculatus) ;  of  the  mar  (Capricomis  buhalina)  \  and 
of  the  hog-deer  {Cervus  pordnus) ;  there  also  might  be  seen  noble 
specimens  of  the  horns  of  the  gour  (Bos  cavi/roni),  and  of  the 
great  Arn6  buffalo  (Bos  (bubalus)  Ama), 

In  Canada  were  shewn  fine  examples  of  the  palmated  antlers 
of  the  great  moose  or  elk  (Alces  Americana)  ;  and  both  Egypt 
and  the  Cape  contributed  specimens  of  the  horns  of  the  rhino- 
ceros, the  buffalo,  and  of  various  antelopes. 

The  antlers  of  all  the  deer  tribe  have  the  same  chemical  and 
physical  qualities  as  true  bone ;  and  the  same  chemical  products, 
e.  g,  phosphorus  and  ammonia,  may  be  obtained  from  them. 
The  common  term  *'  hartshorn "  indicates  the  former  exclusive 
use  of  the  antlers  as  the  source  from  which  ammonia  was  ob- 
tained. The  density  of  the  texture  of  the  antler  gives  it  value 
and  utility  for  the  purposes  of  cutlery,  and  for  weapons  and 
ornaments  of  various  kinds. 

The  lecturer  next  briefly  noticed  ivory,  tortoiseshell,  pearls, 
nacre,  and  cameo  and  other  shells,  for  the  purpose  of  calling 
attention  to  the  finest  specimens  exhibited.  He  then  spoke  of 
gelatine,  remarking  that  the  raw  materials  chiefly  used  in  manu- 
fectures,  derived  from  the  gelatinous  textures  of  animal  bodies, 
may  be  divided,  as  regards  their  commercial  value  and  applica- 
tion, into  two  kinds  : — 
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Ist.  The  gelatines  and  glues,  properly  so  called,  derived  from 
the  dissolution  of  certain  animal  tissues,  and  especially  from  the 
waste  residue  of  parts  of  animals  which  have  served  for  food,  or 
for  the  operations  of  tanning,  or  for  the  fabrication,  as  from 
bones,  of  articles  in  imitation  of  ivory,  or  from  the  waste  parti- 
cles in  the  carving  of  ivory  itself. 

2nd.  The  cleansed  and  dried  membranes  of  different  species  of 
fish,  more  especially  of  the  sturgeon  family  (Acipenieridce),  pre- 
serving a  peculiar  texture,  on  which  their  value  in  the  refining  of 
fermenting  liquors  more  especially  depends :  such  membranes 
are  called  "  isinglass.'' 

The  most  remarkable  progress  in  the  economical  extraction 
and  preparation  of  pure  gelatines  and  glues  from  the  waste  rem- 
nants of  the  skins,  bones,  tendons,  ligaments,  and  other  gelati- 
nous tissues  of  animals,  has  been  made  in  France,  where  the  well- 
organized  and  admirably  arranged  establishments  for  the  slaughter 
of  cattle,  sheep,  and  horses,  in  large  towns,  give  great  and  valua- 
ble facilities  for  the  economical  applications  of  all  the  waste  parts 
of  animal  bodies.  Among  the  beautiful  productions  of  this  in- 
dustry, the  specimens  exhibited  b^  its  chief  originator,  M.  L.  F; 
Grenet,  merited  peculiar  approbation. 

Of  isinglass,  it  was  said  that  this  raw  material  owes  the  greater 
part  of  its  commercial  value  to  its  special  organization,  which 
permits  its  separation  into  extremely  delicate  fibres,  capable  of 
operating  mechanically  in  the  clarification  of  white  wines  and 
malt  liquors.  In  order  to  obtain  the  best  isinglass,  care  must  be 
taken  to  choose  the  most  suitable  membranes  of  the  proper  species 
of  fish,  and  to  avoid  altering  their  peculiar  tissue  in  the  process 
of  drying  and  preparing  them. 

Under  these  two  relations,  the  raw  products  exhibited  in  the 
department  of  Bussia  held  the  first  rank. 

The  greater  part  of  the  gelatinous  products  exhibited  by  the 
English  manufacturers  were  prepared  from  isinglass,  and  chiefly 
applied  to  articles  of  food. 

Amongst  the  specimens  from  India  there  were  different  kinds 
of  isinglass  in  the  raw  state,  from  species  of  fishes  distinct  from 
those  of  Europe  which  commonly  afford  this  substance.  The 
principal  of  these  were  from  a  siluroid  fish,  the  Polynetnua  pleheiua, 
the  dried  air-bladders  of  which  possess  the  fine  fibrous  tunic 
which  imparts  the  clarifying  qualities  that  render  isinglass  so 
valuable  in  the  manufacture  of  white  wines  and  beers ;  and  they 
also  are  well  adapted  for  the  fabrication  of  fine  gelatines  used  in 
manufactures  and  confectionary. 

In  conclusion,  the  lecturer  said,  that  whatever  the  animal  king- 
dom can  afford  for  our  food  or  clothing,  for  our  tools,  weapons, 
or  ornaments — whatever  the  lower  creation  can  contribute  to  our 
wants,  our  comforts,  our  passions,  or  our  pride — that  we  sternly 
exact  and  take  at  all  cost  to  the  producers.      No  creature  is  too 
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bulky  or  formidable  for  man's  deatructiTe  enersiea — ^none  too 
minute  and  insignificant  for  his  keen  detection  and  skill  of  cap- 
ture. It  was  ordained  from  the  beginning  that  we  should  be  the 
masters  and  subduers  of  all  inferior  animals.  Let  us  remember, 
however,  that  we  ourseWeSy  like  the  creatures  we  slay,  sobjugate» 
and  modify,  are  the  results  of  the  same  Almighty  creative  will — 
temporary  sojourners  here  and  co-tenants  with  the  worm  and  the 
whale  of  one  small  planet.  In  the  exercise,  therefore,  of  those 
superior  powers  that  have  been  intrusted  to  us,  let  us  ever  bear 
in  mind  Uiat  our  responsibilities  are  heightened  in  proportion. 


December  17th. 

Chemical  and  pharmaceutical  processes  and  products. 
By  Jacob  Bell,  Esq.,  M.P. 

The  lecturer  confined  his  observations  chiefly  to  those  objects 
which  are  usually  designated  as  drugs  and  chemicals.  He  said 
it  was  at  first  supposed,  that  chemistry  and  pharmacy  afforded 
very  little  scope  for  the  public  competition  of  exhibitors ;  but  the 
result  had  shewn  that  this  was  an  erroneous  impression.  The 
large  chemical  manufacturers  made  the  most  magnificent  display. 
Their  enormous  masses  of  crvstals  of  tartaric  and  citric  acid,  the 
prussiates  and  chromates  ot  potash,  alum,  sulphates  of  copper 
and  iron,  &c.,  stood  forth  as  beacons  to  attract  the  eye  to  the 
spot  where  other  chemicals,  less  conspicuous — ^though  not  less 
important — were  exhibited.  Manv  of  Uie  large  groups  of  crystals 
were  remarkable  for  their  fantastic  and  elegant  forms,  and  gave 
evidence  of  a  determination,  on  the  part  of  the  manufacturers,  to 
prove  that  the  ornamental,  as  well  as  the  useful,  comes  within 
their  province. 

Some  single  crystals,  exhibited  by  Mr.  Copney,  were  noticed, 
on  account  of  the  mathematical  accuracy  with  which  the  nonmd 
form  of  the  crystal  is  preserved.  In  the  groups  before  mentioned, 
the  crystals  so  intersect  and  crowd  upon  one  another,  that  no  indi- 
vidual c  rystal  is  perfect.  To  obtain  a  perfect  crystal,  a  hot  solution 
of  the  salt  is  prepared  and  set  aside  to  cool;  and  a  hair,  or  thread, 
is  suspended  in  the  solution,  to  favor  the  deposition  of  single  crys- 
tals. A  perfect  crystal  having  been  selected,  and  detached  from  any 
others  which  may  be  adhering  to  it,  is  replaced  in  the  mother 
liquor ;  to  which,  from  time  to  time,  a  small  portion  of  a  concen- 
trated solution  of  the  salt  is  added,  to  feed  the  growing  crystal. 
If  the  solution  be  too  strong,  groups  of  small  crystals  are  formed, 
which  must  be  removed.  The  crystal  must  be  turned  every  day 
so  as  to  expose  each  phase  of  it  in  rotation  to  the  same  influence. 
This  process  of  turning  and  feeding  is  continued  regularly  several 
months,  or  until  the  crystal  has  attained  the  size  required. 
(Chrome,  alum,  sulphate  of  copper,  sulphate  of  magnesia,  &c., 
were  on  the  table.) 
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The  leetui^r,  in  noticing  the  improYements  which  had  of  hite 
been  made  in  ^e  preparation  of  chemicals  used  in  the  arts,  re- 
ferred particularly  to  ultramarine :  a  pigment,  of  which  the  only 
source  was  formerly  the  lapis  lazuli,  an  ezpensiye  mineral ;  bnt 
which  is  now  artificially  prepared  to  a  great  extent.  In  1814, 
Yauqnelin  accidentally  (uscovered  this  product  in  pulling  down  a 
furnace  in  a  soda-factory ;  and,  from  his  examination  of  the  sub- 
stance, he  identified  it  as  ultramarine,  and  concluded  that  it  might 
be  artificially  prepared.  A  reward  was  offered  in  France  for  the 
process.  The  composition  of  the  ultramarine  from  lapis  lazuli 
was  known  by  analysis  to  be  sulphur,  silica,  soda,  and  alumina. 
Tet  for  a  long  time  it  was  suspected  that  these  were  not  the  only 
constituents.  Traces  of  iron  and  carbonate  of  lime  had  been  found 
in  some  specimens  of  lapis  lazuli;  but  Messrs.  Clement  and 
Desormes  ascertained  that  these  were  accidental  impurities.  It 
had  long  been  known  that  elements,  when  chemically  combined, 
often  produced  compounds  totally  different  in  character  from  the 
elements  ;  yet  the  chemists  engaged  in  the  investigation  anxiously 
sought  for  some  coloring  principle  which  seemed  to  have  eluded 
their  grasp.  M.  Guinet  solved  the  mystery  in  1828,  by  a  syn- 
thetical experiment.  He  combined  the  four  constituents,  and  ob- 
tained ultramarine.  Robiquet,  Gmelin,  Persoz,  and  other  chemists, 
afterwards  discovered  the  process.  The  consequence  of  the  dis- 
covery has  been,  that  ultramarine,  instead  of  being  a  rare  luxury, 
used  only  by  the  most  eminent  artists  for  especial  purposes,  is 
introduced  into  almost  every  branch  of  art  and  manufacture,  in 
which  a  bright  blue  pigment  is  required  ;  and  it  may  now  be  ob- 
tained at  a  price  ranging  from  \0s.  to  Is.  3d.  a  pound.  The 
specimens  of  ultramarine,  French,  Grerman,  and  English,  held  a 
prominent  place  in  the  Exhibition. 

He  next  referred  to  Longmaid's  process  for  treating  ores  and 
minerals ;  De  Larderel's  process  for  obtaining  boracic  acid ;  and 
Prat  and  Agard*s  improvements  in  the  manufacture  of  salt ;  which, 
with  M.  Guinet*s  ultramarine  process,  constituted  the  four  dis- 
coveries for  which  the  Council  medals  were  awarded. 

An  ingenious  application  of  the  science  of  chemistry,  consisting 
in  the  manufacture  of  artificial  essences  of  pears,  pine-apples, 
and  other  fruits,  was  noticed.  The  introduction  of  these  prepa- 
rations originated  in  the  discovery  of  the  fact,  that  the  peculiar 
flavor  of  ''pine-apple  rum'*  was  due  to  butyric  ether,  which  has 
since  been  obtained  from  the  fruit  itself.  Further  experiments 
led  to  the  discovery  of  other  artificial  essences. 

The  lecturer  next  alluded  to  a  matter  of  considerable  importance. 
It  appears  that  the  manufacturers  of  lucifer  matches  are  subject 
to  a  oreadful  disease,  occasioned  by  the  fumes  of  the  phosphorus, 
which  is  one  of  the  ingredients  in  the  manufacture.  Phosphorous, 
as  is  well  known,  has  a  great  affinity  for  oxygen,  and  at  the  ordi- 
nary temperature  of  the  air  undergoes  a  slow  combustion,  emitting 
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fbmes  of  phosphoric  and  phosphorous  acids,  which,  if  inhaled, 
are  very  deleterious.  By  a  process  lately  discovered  by  M. 
Schrotter,  an  Austrian  chemist,  phosphorous  is  reduced  to  a  con- 
dition perfectly  innocuous :  it  may  be  handled  and  even  reduced 
to  fine  powder,  in  which  state  it  is  equally  serviceable  for  the  pur- 
poses of  the  manufacturer. 

Mr.  Bell  stated,  that  many  of  the  exhibitors  illustrated  their 
processes  by  a  series  of  specimens,  shewing  the  progressive  changes 
from  the  raw  material  to  the  finished  product.  For  example,  in 
the  manufacture  of  alum,  we  had  alum  slate  in  its  several  stages 
of  decomposition,  resulting  in  plumose  alum,  from  which  is  de- 
rived some  of  the  magnificent  crystals  before  alluded  to.  The  alum 
slate  consists  of  alumina,  silica,  bisulphuret  of  iron,  and  bituminous 
matter.  It  exists  in  some  deserted  coal-mines.  By  the  action  of 
atmospheric  air,  the  bisulphuret  of  iron  undergoes  spontaneous 
decomposition, — the  iron  attracting  oxygen ;  and  another  portion 
of  oxygen  combines  with  the  sulphur,  forming  sulphuric  acid,  part 
of  which  unites  with  the  oxide  of  iron,  and  part  with  the  alumina, 
fonning  plumose  alum.  From  this  plumose  alum  the  sulphate 
of  iron  is  obtained,  and  also  the  alum  of  commerce — ^potash  being 
added  to  replace  the  iron. 

The  series  of  lakes  and  carmines,  with  the  varieties  of  the  co- 
chineal insect,  and  the  opuntia  cochinillifera,  on  which  it  feeds, 
affords  a  complete  and  interesting  illustration  of  this  subject. 

In  thfe  raw  materials  and  drugs  comprised  in  the  materia  medica, 
the  several  classes  of  products,  &c.,  were  collected  in  groups,  to 
show  the  varieties.  For  example,  there  were  varieties  of  sarsapa- 
rilla,  rhubarb,  scammony,  opium,  cloves,  nutmegs,  cardamoms, 
with  gums,  resins,  seeds,  oils,  barks,  &c.  Many  of  these  objects 
were  also  exhibited  among  the  collections  of  the  localities  whence 
they  are  derived ;  and  it  is  worthy  of  remark,  that  in  many  in- 
stances the  latter  specimens  were  inferior  to  those  in  the  English 
collection — an  illustration  of  the  fact  that  the  commercial  enter- 
prise  existing  in  this  kingdom  attracts  the  best  of  everything  from 
all  parts  of  the  world,  in  the  same  manner  as  our  metropolitan 
fish-market  attracts  the  best  fish  from  the  sea-side.  As  soon  as 
the  value  of  any  product  or  commodity  is  known,  it  generally  finds 
its  way  to  England. 

The  Indian  collection  contained  many  chemical  and  pharma- 
ceutical products  which  might  be  advantageously  introduced  into 
this  country ;  and  it  appears  that  negociations  are  already  in  pro- 
gress for  the  extension  of  trade  in  that  quarter. 

British  Guiana  furnished  numerous  products:  amongst  these 
was  the  meal  of  the  bitter  cassava  (janipha  manihot),  which  is 
separated  from  the  juice  by  pressure.  The  juice  in  its  original 
state  is  poisonous,  but  by  boiling  and  fermentation  it  is  deprived 
of  its  deleterious  properties,  and  converted  into  a  condiment  called 
cassareep.     It  is  estimated  that  an  acre  of  ground  devoted  to  the 
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cultivation  of  the  bitter  cassava  would  vield  a  gross  return  of 
above  £7^,  reckoning  the  meal  at  \d.,  the  cassareep  at  1«  bd,  a 
pounds  and  the  starch  at  40«.  a  hundred -weight. 

The  Great  Exhibition  has  furnished  numerous  contributions  to 
museums  illustrating  art,  science,  and  industry.  Among  these, 
the  British  Museum,  the  Museum  at  Kew,  and  the  Museum  of 
Economic  Geology,  may  be  mentioned  as  the  three  public  institu- 
tions which  have  participated.  Among  the  chartered,  or  private 
societies,  are  the  Chemical,  Pharmaceutical,  Geological,  Linnean, 
and  Zoological.  In  these  institutions  the  specimens  are  preserved 
for  reference  and  examination  by  those  who  are  interested  in  the 
several  subjects  illustrated. 

In  conclusion,  the  lecturer  adverted  to  the  probable  influence 
of  the  Great  Exhibition  in  promoting  education  in  chemistry  and 
pharmacy,  by  drawing  attention  to  the  importance  of  institutions 
in  which  these  branches  of  science  are  taught.  In  the  present 
state  of  the  law  in  this  country,  he  said  no  school  of  chemistry 
or  pharmacy  can  exist,  unless  liberally  assisted  by  donations  and 
subscriptions.  Even  the  Royal  College  of  Chemistry,  notwith- 
standing the  prestige  of  the  name  of  Prince  Albert  as  its  head, 
would  haye  been  in  the  ''Gazette"  long  ago  if  it  had  not  been 
sustained  by  royal  munificence  and  public  liberality.  The  school 
at  the  Museum  of  Economic  Geology,  is  almost  entirely  sup- 
ported by  public  funds.  The  school  of  the  Pharmaceutical  So- 
ciety has  been  kept  up  for  some  years  at  an  expense  of  several 
hundreds  per  annum. 

Those  who  have  examined  the  chemical  and  pharmaceutical 
products  in  the  Exhibition,  must  be  aware  of  the  necessity  of 
some  special  training  and  education  for  those  who  are  engaged 
in  this  branch  of  scientific  industry  ;  yet  the  law  neither  requires 
any  qualification,  nor  recognizes  it  where  it  exists.  The  pharma- 
ceutical chemists  have  been  endeavouring  for  several  years  to  ob- 
tain a  remedy  for  this  defect.  From  the  time  that  the  Great 
Exhibition  was  first  proposed,  the  lecturer  considered  it  a  move 
in  the  same  direction.  It  afforded  the  opportunity  for  a  honor- 
able competition  between  British  chemists  and  the  chemists  of 
other  nations,  and  for  useful  interchange  of  ideas  between  persons 
engaged  in  the  same  pursuits  ;  it  was  calculated  to  promote  har- 
mony and  good  fellowship  through  the  medium  of  scientific  and 
commercial  intercourse ;  and  its  general  tendency  was  to  unite, 
and  strengthen,  the  hands  of  those  who,  in  their  several  depart- 
ments^ are  engaged  in  the  advancement  of  science,  and  its  appli- 
cation to  commerce  and  the  arts. 


[     160    ] 

BiwUimer^  U  2liiieiiDtiifiit0 

OF    PARTS    OF    INVENTIONS 
Made  under  Lord  Brougham^e  j1«C, — §ub§eg[iimit  to  March,  1851. 


Diadaimer  entered  by  George  Philbrick  Swinborne  and  Richard 
Archer  Wallington  (aMignee  of  the  patent)  with  the  Clerk  of 
the  Patents  for  England,  on  the  3rd  oay  of  May»  1851,  to  part 
of  the  title  of  a  patent  granted  to  the  said  George  Philbrick 
Swinborne,  for  "  improvements  in  the  manufacture  of  gelatinous 
substances  and  in  the  apparahu  to  be  tued  therein^"  dated 
24th  November,  1847, — whereby  they  disclaim  the  woids  **  and 
in  the  apparatui  to  be  ueed  therein,     * 

DiMdaimer  entered  on  the  18th  May,  1851,  to  part  of  the  speci- 
fication of  a  patent,  by  James  Loveday,  of  Warwick,  Gent., 
assignee  of  a  patent  granted  to  John  Buchanan,  on  die  28th 
day  of  December,  1840,  for  "certain  improvements  in  wheel 
carriages,  whether  for  comnron  roads  or  railways." 

Disclaimer  entered  on  the  18th  June,  1851,  to  part  of  the  speci- 
fication of  a  patent,  by  Peter  Fairbaim,  of  Leeds,  machine- 
maker,  as  sole  proprietor  of  a  patent  granted  to  him  and  one 
Peter  Carmichael,  on  the  2nd  day  of  October,  1846,  for  "im- 
provements in  machinery  for  drawing,  roving,  and  spinning  flax, 
hemp,  silk,  and  other  fibrous  substances." 

Disclaimer  entered  on  the  27th  June,  1851,  by  Celeste  Menotti, 
of  Paris,  Gentleman,  to  part  of  the  title  of  a  patent,  granted  to 
him  on  the  27th  December,  1850,  for  "certain  chemical  com- 
positions for  rendering  cotton,  linen,  woollen,  silk,  and  other 
fabrics  impervious  to  water,  and  fixing  colore  in  dyeing^** — 
whereby  he  disclaims  the  words  **  and  fixing  colore  in  dyeing** 

Disclaimer  entered  on  the  20th  day  of  May,  1851,  by  John  William 
Hyren,  of  Bromley,  in  the  county  of  Middlesex,  manufacturing 
chemist,  to  part  of  the  specification  of  a  patent  granted  to  him 
on  the  26th  day  of  June,  1840,  for  "improvements  in  the  ma- 
nufacture of  oxalic  acid." 

Disclaimer  and  memorandum  of  alteration  entered  on  the  10th 
June,  1851,  by  Charles  Hancock,  of  Grosvenor-place,  artist,  to 
part  of  the  specification  of  a  patent,  granted  to  him  on  the  i5th 
day  of  May,  1844,  for  "certain  improvements  in  cork  and 
other  stoppers ;  and  a  new  composition  or  substance  which  may 
be  used  as  a  substitute  for,  and  in  preference  to,  cork ;  and  a 
method  or  methods  of  manufacturing  the  said  new  composition 
or  substance  into  bunn,  stoppers,  and  other  useful  articles." 

Disclaimer  entered  on  ue  25 th  July,  1851,  by  Peter  Fairbairn, 
of  Leeds,  machine-maker,  to  part  of  the  specification  of  a  patent 
granted  to  him  on  the  26th  day  of  October,  1848,  for  "im- 
provements in  machinery  for  heckling,  carding,  drawing,  rov- 
mg,  and  spinning  flax,  hemp,  tow,  suOk,  and  other  fibrous  sub- 
stances." 
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Disclaimer  entered  on  the  30th  September,  1851,  by  Louis 
Bmnier,  of  Paris,  civil  engineer,  to  part  of  the  title  of  a  patent 
granted  to  him  on  the  3l8t  day  of  March,  1851,  for  'Mmprove- 
ments  in  obtaining  power,  by  the  ase  of  steam  or  compressed 
air," — whereby  he  disclaims  the  words  **  steam  or" 

Disclaimer  entered  on  the  27th  October,  1851,  by  John  Beattie, 
of  Liverpool,  engineer,  to  part  of  the  specification  of  a  patent 
granted  to  bim  on  the  5th  day  of  September,  1851,  for  '*  certain 
improvements  in  steering  vessels." 

Disclaimer  and  memorandum  of  alteration  entered  on  the  19th 
November,  1851,  by  John  Bennet  Lawes,  of  Rothamstead,  in 
the  county  of  Hertford,  Gentleman,  to  part  of  the  specification 
of  a  patent  granted  to  him  on  the  23rd  day  of  May,  1842,  for 
**  certain  improvements  in  manures." 

Disclaimer  and  memorandum  of  alteration  entered  on  the  2nd  day 
of  December,  1851,  by  Edward  Tann,  sen.,  Edward  Tann,  jun., 
and  John  Tann,  of  Minerva- terrace.  Hackney-road,'  iron  safe 
manufacturers,  to  part  of  the  specification  of  a  patent  granted 
to  them  on  the  25th  day  of  November,  1843,  for  "certain  im- 
provements in  locks  and  latches;  and  in  iron  rooms,  doors, 
safes,  chests,  and  other  repositories." 


%iiit  of  Vatent0 


That  have  passed  the  Great  Seal  of  IRELAND,  from  the  1 7th 
December,  1851,  to  the  17th  January,  1852,  inclusive, 


To  George  Fergusson  Wilson,  managing  director  of  Price's  Patent 
Candle  Company,  Yauzhall,  David  Wilson,  of  Wandsworth, 
Esq.,  James  Childs,  of  Putney,  Esq.,  and  John  Jackson,  of 
Yauxhall,  Gent.,  all  in  the  county  of  Surrey,  for  improvements 

'  in  presses  and  matting,  and  in  the  process  of,  and  apparatus 
for,  treating  fatty  and  oily  matters,  and  in  the  manufacture  of 
candles  and  night-lights. —Sealed  19th  December. 

Alphonse  IUn6  Le  Mire  de  Normandy,  of  Judd-street,  in  the 
county  of  Middlesex,  Gknt.,  and  Richard  Fell,  of  the  City-road, 
in  the  same  county,  engineer,  for  improved  methods  of  obtain- 
ing fresh  water  from  sfdt  water,  and  of  concentrating  sulphuric 
acid. — Sealed  22nd  December. 

Charles  Watt,  of  Kennington,  in  the  county  of  Surrey,  chemist, 
for  improvements  in  the  decomposing  of  saline  and  other  sub* 
stances,  and  separating  their  component  parts,  or  some  of  them, 
from  each  other ;  also  in  the  formine  of  certain  compounds  or 
combinations  of  substances;  and  also  in  the  separating  of 
metals  from  each  other,  and  in  freeing  them  from  imparities. — 
Sealed  22nd  December^ 

Antoine  Dominique  Sisco,  of  Slough,  for  improvements  in  the 
manufacture  of  chains,  and   in   combining  iron  with  other 
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metal,  applicable  to  such  and  other  manafecturea. — Sealed  3rd 
January. 
Mathew  Gibson,  of  Wellington-terrace,  Newcastle-upon-Tyne,  for 
improYementa  in  machinery  for  pulyerizing  and  preparing  land. 
— Sealed  3rd  January. 


Mint  of  Itatniw 

Oranted/ar  SCOTLAND,  frim  the  22nd  December,  1851,  to 

the  22nd  January,  1852. 

To  William  Dickenson,  of  Blackburn,  in  the  county  of  Lancaster, 
machine-maker,  for  certain  improTcments  in  machinery  or  ap- 
paratus for  manufacturing  textile  fabrics. — Sealed  22nd  De- 
cember. 

Augustus  Applegath,  of  Dartford,  for  improvements  in  machinery 
used  for  printing. — Sealed  22nd  December. 

James  Macnee,  of  Glasgow,  for  improYcments  in  the  manufacture 
or  production  of  omamenta  fabrics. — Sealed  26th  December. 

Jean  Antoine  Farina,  of  Paris,  proprietor,  for  a  process  of  manufac- 
turing paper  from  a  certain  material. — Sealed  26th  December. 

Frances  Hastings  Greenstreet,  of  Albany-street,  Mornington-cre- 
scent,  London,  for  improvements  in  coatine  and  ornamenting 
zinc, — ^being  a  communication. — Sealed  29th  December. 

Frederick  Rosenborg,  of  the  Albany,  London,  for  improvements 
in  the  manufacture  of  casks,  barrels,  and  other  like  articles ; 
and  the  machinery  employed  therein. — Sealed  2nd  January. 

James  Aikman,  of  Paisley,  calenderer,  for  improvements  in  the 
treatment  or  finishing  of  textile  fabrics  and  materials. — Sealed 
6th  January. 

James  Gathercole,  of  Eltham,  in  the  county  of  Kent,  for  improve- 
ments in  the  manufacture  and  ornamenting  of  envelopes, — 
parts  of  which  improvements  are  applicable  to  other  descrip- 
tions of  stationery ;  and  in  the  machinery,  apparatus,  or  means 
to  be  used  therein, — being  a  communication. — Sealed  8th 
January. 

Edwin  Rose,  of  Manchester,  engineer,  for  certain  improvements 
in  boilers  for  generating  steam. — Sealed  9th  January. 

Thomas  Richardson,  of  Newcastle-upon-Tyne,  for  improvements 
in  the  manufacture  or  preparation  of  magnesia  and  some  of  its 
salts. — Sealed  12th  January. 

James  Warren,  of  Montague-terrace,  Mile  End-road,  London,  for 
improvements  applicable  to  railways  and  railway  carriages ; 
and  improvements  in  paving. — Sealed  13th  January. 

Alexander  Parkes,  of  Birmingham,  for  improvements  in  separating 
silver  from  other  metals. — Sealed  1 3th  January. 

Alexander  Hediard,  of  25,  Rue  Taitbout,  Paris,  for  improvements 
in  propelUng  and  navigating  ships,  boats,  and  vessels,  by  steam 
and  other  motive  power. — Sealed  16th  January. 
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To  Robert  Beck  Froggart,  of  Sale  Moor,  in  the  county  of  Chester^ 
manofacturing  analytical  chemist,  for  improvementa  in  the  pre- 
paration of  certain  compounds  to  be  used  for  the  purpose  of 
rendering  woven  and  textile  fabrics,  paper,  leather,  wood,  or 
other  materials  or  substances,  waterproof  and  fireproof;  and 
also  in  machinery  or  apparatus  employed  therein.  Sealed  31st 
December — 6  months  for  inrolment. 

Francis  Hastings  Greenstreet,  of  Albany-street,  Momington-cres* 
cent,  for  improvements  in  coating  and  ornamenting  zinc.  Sealed 
31st  December — 6  months  for  inrolment. 

George  Gwynne,  of  Hyde-park-square,  in  the  county  of  Middle- 
sex, Esq.,  and  G^rge  Fergusson  Wilson,  managing  director  of 
Price's  Patent  Candle  Manufactory,  Belmont,  Vauxhall,  for 
improvements  in  treating  fatty  and  oily  matters ;  and  in  the 
manufacture  of  lamps,  candles,  night-lights,  and  soap.  Sealed 
31st  December — 6  months  for  inrolment. 

George  Collier,  of  Halifax,  in  the  county  of  York,  mechanic,  for 
improvements  in  the  manufacture  of  carpets  and  other  fabrics, — 
being  a  communication.  Sealed  31st  December — 6  months 
for  inrolment. 

Frands  Clark  Monatis,  of  Earlstown,  in  the  county  of  Berwick, 
builder,  for  an  improved  hydraulic  syphon.  Sealed  31st  De- 
cember— 6  months  for  inrolment. 

Darid  Napier,  of  Millwall,  engineer,  for  improvements  in  steam- 
engines.     Sealed  31st  December — 6  months  for  inrolment. 

Joseph  Addenbrooke,  of  Bartlett's-passage,  in  the  city  of  London, 
envelope  manufacturer,  for  improvements  in  the  manufacture 
of  envelopes;  and  in  machinery  used  therein.  Sealed  8th 
January — 6  months  for  inrolment. 

Charles  Dickson  Archibald,  of  Portland-place,  in  the  county  of 
Middlesex,  Esq.,  for  improvements  in  the  manufacture  of  bricks, 
and  other  articles  made  of  plastic  materials,  and  in  cutting, 
shaping,  and  dressing  the  same ;  as  also  stone,  wood,  and  me- 
tals; and  in  machinery  and  apparatus  employed  therein, — 
being  a  communication.  Sealed  8th  January — 6  months  for 
inrolment. 

Thomas  Bamett,  of  the  town  of  Kingston-upon-Hull,  grocer,  for 
improvements  in  machinery  for  grinding  wheat  and  other  grain. 
Sealed  8th  January — 6  months  for  inrolment. 

William  Cook,  of  the  town  or  borough  of  Kingston-upon-Hull, 
working  copper-smith,  for  certain  improvements  in  the  con- 
struction of  steam-engines,  consisting  of  a  rotatory  circular 
valve,  for  the  regular  admission  of  steam  from  the  boiler  alter- 
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nately  into  the  chambers  of  the  two  cylinders  of  double-acting 
engines.     Sealed  12th  January — 6  months  for  inrolment. 

Alcide  Maroellin  Duthoit,  of  Paris,  in  the  Republic  of  France, 
statuary,  for  an  improved  chemical  combination  of  certain 
agents  for  obtaining  a  new  plastic  product.  Sealed  12th  Ja* 
nuary — 6  months  for  inrolment. 

Robert  John  Smith,  of  Islington,  in  the  county  of  Middlesex, 
Gent.,  for  certain  improvements  in  machinery  or  apparatus 
for  steering  ships  and  other  vessels.  Sealed  i3th  January — 
6  months  for  inrolment.  » 

Jean  Antoine  Farina,  of  Paris,  in  the  State  of  France,  proprietor, 
for  a  process  for  manufacturing  paper.  Sealed  13th  January 
— 6  months  for  inrolment. 

James  Aikman,  of  Paisley,  in  the  county  of  Renfrew,  N.B.,  ca- 
lenderer,  for  improvements  in  the  treatment  or  finishing  of 
textile  fabrics  and  materials.  Sealed  20th  January — 6  months 
for  inrolment. 

James  Macnee,  of  Glasgow,  N.B.,  merchant,  for  improvements 
in  the  manufacture  or  production  of  ornamental  fabncs.  Sealed 
20th  January — 6  months  for  inrolment. 

Thomas  Kennedy,  of  Kilmarnock,  N.B.,  gun  manufiicturer,  for 
improvements  in  measuring  and  registering  the  flow  of  water 
and  other  fluids.  Sealed  20th  January — 6  months  for  inrol- 
ment. 

Peter  Armand  Le  Comte  de  Fontainemorean,  of  South-street,  Fins- 
bury,  for  certain  improvements  in  treating  fibrous  substances, 
— ^being  a  communication.  Sealed  20th  January — 6  months  for 
inrolment. 

Henry  Graham  William  Wagstafi^,  of  Bethnal-green,  in  the  county 
of  Middlesex,  candle-maker,  for  improvements  in  the  manu- 
facture of  candles.  Sealed  20th  January — 6  months  for  inrol- 
ment. 

Peter  Wright,  of  Dudley,  in  the  county  of  Worcester,  vice  and 
anvil  manufacturer,  for  improvements  in  the  manufacture  of 
anvils.     Sealed  20th  January — 6  months  for  inrolment. 

John  Whitehead,  the  younger,  of  Elton,  near  Bury,  in  the  county 
of  Lancaster,  dyer  and  finisher,  and  Robert  Diggle,  of  the  same 
place,  foreman,  for  improvements  in  bleaching  and  dyeing,  and 
in  washing,  souring,  and  other  processes  connected  therewith. 
Sealed  20tii  January — 6  months  for  inrolment. 

George  Lowe,  of  Finsbury-circus,  in  the  City  of  London,  civil 
engineer,  and  Frederick  John  Evans,  of  Horseferry-road,  West- 
minster, civil  engineer,  for  their  invention  of  improvements  in 
the  manufacture  of  gas  for  the  purposes  of  illumination ;  and 
of  improvements  in  the  purification  of  gas ;  and  of  improved 
modes  of  treating  the  products  arising  from  the  manufacture 
of  gas. .  Sealed  20th  January--6  months  for  inrolment. 

Peter  Armand  Le  Comte  de  Fontainemorean,  of  South-street,  Fins- 
bury,  London,  for  certain  improvements  in  railways  and  loco- 
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motive  engines ;  which  said  improvemento  are  also  applicable 
to  every  kind  of  transmission  or  motion^— being  a  commanica- 
tion.     Sealed  22nd  January — 6  months  for  inrolment. 

Edward  Tyer,  of  Queen' s-road,  Dalston,  in  the  county  of  Middle- 
sex, Gent.,  for  certain  improvements  in  the  means  of  commu« 
nication  by  electricity,  and  apparatus  connected  therewith. 
Sealed  22nd  January — 6  months  for  inrolment. 

James  Pillans  Wilson  and  George  Fergusson  Wilson,  of  Wands- 
worth, in  the  county  of  Surrey,  Gents.,  for  improvements  in 
the  preparation  of  wool  for  the  manufacture  of  woollen  and 
other  fabrics,  and  in  the  process  of  obtaining  materials  to  be 
used  for  that  purpose, — being  a  communication.  Sealed  22nd 
January— 6  months  for  inrolment. 

Walter  Marr  Brydone,  of  Boston,  in  the  county  of  Lincoln,  for 
improvements  in  apparatus  for  signal  and  other  lights  for  rail- 
ways.    Sealed  22nd  January — 6  months  for  inrolment. 

Thomas  Richardson,  of  Newcastle-upon-Tyne,  for  improvements 
in  the  manufacture  of  magnesia  and  some  of  its  salts.  Sealed 
23rd  January — 6  months  for  inrolment. 

George  Stacey,  of  Uxbridge,  in  the  county  of  Middlesex,  ma- 
chinist, for  certain  improvements  in  machinery  for  reaping, 
mowing,  and  delivering  dry  or  green  crops.  Sealed  24th 
January — 6  months  for  inrolment. 

WUliam  ridding,  of  the  Strand,  in  the  county  of  Middlesex, 
Gent.,  for  improvements  in  the  manufacture,  preparation,  and 
combination  of  materials  or  substances  for  the  production  of 
fuel,  and  for  other  useful  purposes  to  which  natural  coal  can 
be  applied.     Sealed  24th  January — 6  months  for  inrolment. 

Frank  Clark  HtUs,  of  Deptford,  in  the  county  of  Kent,  manu- 
facturing chemist,  for  improvements  in  manufacturing  and 
purifying  certain  gases,  and  in  preparing  certain  substances 
for  purifying  the  same.  Sealed  24th  January — 6  months  for 
inrolment. 

Joseph  Jones,  of  Bilston,  in  the  county  of  Stafford,  furnace- 
builder,  for   an  improvement  or  improvements  in    furnaces 

'  used  in  the  manufacture  of  iron.  Sealed  24th  January — 
6  months  for  inrolment. 

Richard  Ford  Sturges,  of  Birmingham,  in  the  county  of  Warwick, 
manufacturer,  for  an  improved  method  or  improved  methods 
of  ornamenting  metallic  surfaces.  Sealed  24th  January — 
6  months  for  inrolment. 

John  Hinks,  of  Birmingham,  manufacturer,  and  Eugene  NicoUe, 
of  Birmingham,  aforesaid,  civil  engineer,  for  certain  improved 
machinery  to  be  used  in  the  manufacture  of  nails,  rivets,  bolts, 
or  pins,  and  screw-blanks.  Sealed  24th  January — 6  mouths 
for  inrolmont. 

Peter  Armand  Le  Comte  de  Fontainemoreau,  of  South-street, 
Finsbury,  for  certain  improvements  in  lithographic,  typo- 
graphic, and  other  printing  presses ;  wliich  improvements  are 
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also  i4[)pUcabl6»  with  certain  modificatioiiB,  to  extractiag  sac- 
cbarine,  oleaginous,  and  other  matters,  and  to  compressing 
in  general, — being  a  commnnication.  Sealed  24th  January — 
6  months  for  inrolment. 

James  Gathercole,  of  Eltham,  in  the  county  of  Kent,  envelope 
manufacturer,  for  improyements  in  the  manufacture  and  orna- 
menting of  euTelopes ;  parts  of  which  improvements  are  appli- 
cable to  other  descriptions  of  stationery ;  and  in  the  machinery, 
apparatus,  or  means  to  be  used  therein.  Sealed  24th  January 
--6  months  for  inrolment. 

Arad  Woodworth  3rd,  and  Samuel  Mower,  of  the  State  of  Mas- 
sachusetts, of  the  United  States  of  North  America,  for  certain 
new  and  useful  impro?ements  in  machinery  for  manufacturing 
bricks,  tiles,  or  otner  articles  of  a  similar  character.  Sealed 
24th  January — 6  months  for  inrolment. 

Alfred  Richard  Corpe,  of  Kensington,  in  the  county  of  Middle- 
sex, Gent.,  for  improyements  in  trowser-strap  fasteners  Sealed 
24Ui  January — 6  months  for  inrolment. 

George  Kent,  of  the  Strand,  in  the  county  of  Middlesex,  patentee 
of  the  rotary  knife-cleaner,  for  certain  improyements  in  appa- 
ratus for  sifting  cinders,  and  in  apparatus  for  cleaning  kniyes. 
Sealed  24th  January — 6  months  for  inrolment. 

Joseph  Maudslay,  of  the  firm  of  Maudslay,  Son,  and  Field,  of 
Lambeth,  in  the  county  of  Surrey,  engineers,  for  improvements 
in  steam-engines,  which  are  also  applicable,  wholly,  or  in  part, 
to  pumps,  and  other  motive  machines.  Sealed  26th  January 
— 6  months  for  inrolment. 

Edward  Simons,  of  Birmingham,  tallow-chandler,  for  certain  im- 
provements in  lighting.  Sealed  27th  January*— 6  months  for 
inrolment. 

William  Brindley,  of  Queenhithe,  for  improvements  in  the  manu- 
facture of  flocked  fabrics,  and  in  the  manufacture  of  buttons. 
Sealed  27th  January — 6  months  for  inrolment. 

William  Dray,  of  Swan-lane,  Upper  Thames-street,  in  the  City  of 
London,  agricultural  implement  maker,  for  improvements  in 
reaping-machines, — being  a  communication.  Sealed  27th  Ja- 
nuary—6  months  for  inrolment. 

George  Duncan,  of  the  New  North-road,  Hoxton,  and  Arthur 
Hutton,  of  Herbert-street,  New  North-road,  Hoxton,  for  im- 
provements in  the  manufacture  of  casks.  Sealed  27th  January 
— 6  months  for  inrolment. 

Nelson  Smith,  of  New  York,  in  the  United  States  of  America, 
Gent.,  for  improvements  in  the  construction  of  violins  and 
other  similar  stringed  musical  instruments,— being  a  commu- 
nication.    Sealed  27th  January — 6  months  for  inrolment. 

Jean  Benjamin  Coquatrix,  of  Lyons,  in  the  Republic  of  France, 
merchant,  for  improved  apparatus  for  lubricatmg  machinery. 
Sealed  27th  January— 6  months  for  inrolment. 

James  Joseph  Brunet,  of  the  Canal  Iron  Works,  Poplar,  in  the 
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county  of  Middlesex,  engineer,  for  certain  improved  combina- 
tions of  materials  in  ship-building, — being  a  communication. 
Sealed  27tli  January — 6  months  for  inrolment. 

Alexander  Mills  Dix,  of  Salford,  brewer,  for  certain  improye- 
ments  in  the  method  of  ventilating  apartments  or  buildings, 
and  in  the  apparatus  connected  therewith.  Sealed  27th  Jan- 
tiary — 6  months  for  inrolment. 

Thomas  Lambert,  of  Hampstead-road,  in  the  county  of  Middlesex, 
piano-forte  manufacturer,  for  certain  improvements  in  piano- 
fortes.    Sealed  27th  January — 6  months  for  inrolment. 

Julian  Bernard,  of  Guildford-street,  Bussell-square,  in  the  county 
of  Middlesex,  Gent.,  for  improvements  in  the  manufacture  or 
production  of  boots  and  shoes,  and  in  materials,  machinery, 
and  apparatus  connected  therewith.  Sealed  27th  January— 6 
months  for  inrolment. 

Joseph  Vincent  Melchior  Raymondi,  of  Paris,  in  the  Republic  of 
France,  machinist,  for  certain  improved  statistic  and  descrip- 
tive maps.     Sealed  27th  January — 6  months  for  inrolment. 

Isac  Lewis  Pulvermacher,  of  Vienna,  engineer,  for  improvements 
in  galvano-electric,  magneto-electric,  and  electro-maffnetic  ap- 
paratus, and  in  the  application  thereof  to  lighting,  telegraphic, 
and  motive  purposes.  Sealed  29th  January — Q  months  for 
inrolment. 

Francois  Jules  Manceaux,  of  Paris,  in  the  Republic  of  France, 
gun-manufacturer,  for  improvements  in  fire-arms,  and  in  in- 
struments and  apparatus  used  in  connection  therewith.  Sealed 
29th  Januai^ —  6  months  for  inrolment. 

Joseph  Maximilian  Ritter  Von  Winiwarter,  of  Surrey-street,  Strand, 
in  the  county  of  Middlesex,  Doctor  of  Law,  for  certain  im- 
provements in  the  locks  of  fire-arms  and  cannon ;  and  in  gun- 
matches,  or  in  the  mode  of  igniting  gunpowder  used  in  guns ; 
and  in  machinery  for  manufacturing  the  same.  Sealed  29th 
January — 6  months  for  inrolment. 

William  Smith,  of  Kettering,  in  the  county  of  Northampton, 
agricultural  implement-maker,  for  improvements  in  apparatus 
for  cutting  or  oreaking  lump-sugar  and  other  vegetable  sub- 
stances.    Sealed  29th  January — 6  months  for  inrolment. 

Alfred  Vincent  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  in  the  county  of  Middlesex,  mechanical  draughtsman,  for 
improvements  in  the  manufacture  of  pigment  or  paints, — being 
a  communication.  Sealed  29th  January — 6  months  for  in- 
rolment. 

Edward  Highton,  of  Clarence  Villa,  Regent's-park,  in  the  county 
of  Middlesex,  civil  engineer,  for  improvements  in  electric  tele- 
graphs.    Sealed  29th  January — 6  months  for  inrolment. 

Isham  Baggs,  of  Liverpool-street,  in  the  county  of  Middlesex, 
electricid  engineer,  for  improvements  in  crushing  gold  quartz 
and  metallic  ores.  Sealed  29th  January — 6  months  for  inrol- 
ment. 
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RECENT  PATENTS. 

To  James  Howaed,  of  the  Britannia  Iron  Works,  Bedford, 
agricultural  implement  maker,  for  improvements  in  ploughs 
and  other  implements  or  machines  used  in  the  cultivation 
of  the  «ot/.— [Sealed  3rd  July,  1851.] 

This  inyention  consists,  firstly,  in  improyements  in  the  means 
employed  for  connecting  the  share  to  the  ploagh,  and  adjust- 
ing it  to  the  required  position  for  entering  the  soil ;  siscondly, 
in  an  improved  construction  of  coulter  for  ploughs;  thirdly, 
in  improvements  in  the  construction  of  subsoil  ploughs; 
fourthly,  in  an  improved  manufacture  of  wheels  for  ploughs 
and  other  agricultural  implements;  and,  fifthly,  in  an  im- 
provement applicable  to  jointed  harrows. 

In  Plate  V.,  fig.  1,  represents,  in  side  elevation,  an  iron 
plough,  with  the  mould-board  removed,  to  shew  the  construc- 
tion of  the  parts  employed  for  connecting  the  share  to  the 
Iilotigh-frame ;  and  fig.  2,  is  a  sectional  plan  view,  taken  in  the 
ine  1,  2,  of  fig.  1.  In  these  fibres  it  will  be  seen,  that  the 
lever-neck  enters  a  socket  formed  in  the  share ;  and  that  a 
screw-hook  or  share-rod  is  employed  for  holding  the  share 
upon  the  lever;  but  the  construction  of  the  lever  itself  is 
somewhat  peculiar.  This  lever  is  shewn  at  a,  a.  Instead  of 
connecting  the  lever  to  the  plough-frame  b,  b,  by  passing  a 
loose  pin  through  corresponding  holes  in  the  lever  and  the 
frame,  a  fulcrum-pin  c,  is  permanently  fixed  in  the  lever-neck 
a ;  and  this  pin  is  made  to  rest  in  bearings  at  the  forward 
end  of  the  frame.  At  its  hind  end  the  lever  carries  a  clamp- 
piece  d,  with  a  ribbed  face,  which  is  made  to  bear  against 
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corresponding  ribs  on  the  hind  end  of  the  frame  h,  by  means 
of  a  binding-nut  e,  working  on  the  hind  extremity  of  the  lever 
a,  which  is  tapped  with  a  screw-thread  for  that  purpose.  It 
will  now  be  understood  that,  in  order  to  adjust  the  position 
of  the  share,  it  is  merely  necessary  to  loosen  the  binding-nut 
e,  and  shift  the  clamp  d,  higher  up  or  lower  down,  as  required. 
By  this  means  the  angle  of  inclination  of  the  lever-neck,  and, 
consequently,  that  of  the  share  with  the  ground,  will  be 
changed;  and,  by  tightening  the  nut,  these  parts  will  be 
made  to  retain  their  position.  It  will  also  be  understood 
that,  by  the  fulcrum  of  the  lever-neck  being  advanced  to  the 
extremity  of  the  plough-frame,  the  movement  of  the  lever, 
whether  into  a  higher  or  lower  position,  does  not  alter  the 
relative  height  of  the  top  of  the  share  and  the  breast  or  fur- 
row-turner, as  when  the  fulcrum  (according  to  the  ordinary 
oonstruction)  is  set  further  back  in  the  frame.  Instead  of 
making  the  shares  and  levers  separate,  the  patentee  sometimes 
welds  them  together,  or  forms  them  in  one  piece,  as  shewn 
at  figs.  8,  and  4 ;  thereby  increasing  the  strength  of  the  parts 
and  obviating  the  necessity  for  the  share-rod,  as  well  as  saving 
the  expense  of  forming  a  socket  to  the  share.  In  other  re- 
spects, the  lever  is  similar  to  that  before  described. 

The  second  part  of  the  invention  consists  in  making  plough- 
ooulters  out  of  oval  or  oblong  instead  of  round  bars,  by  which 
means  greater  strength,  with  less  weight  of  metal,  is  obtained. 
It  is  wdl  known  that  the  principal  strain  on  the  coulter  is 
not  lateral,  but  in  a  line  with  the  plough's  progress;  the 
coulter-stem  is  therefore  formed  with  an  increased  thickness 
of  metal  to  meet  this  strain,  by  making  the  coulter  of  oval 
or  oblong  bar-iron ;  and  suitably-shaped  lugs,  for  holding  the 
coulter  to  the  plough-beam,  are  provided. 

The  third  part  of  the  invention  refers,  as  before  stated,  to 
improvements  in  subsoil-ploughs.  Fig.  5,  represents,  in  side 
elevation,  a  plough  constructed  according  to  this  part  of  the 
invention ;  and  fig.  6,  is  a  plan  view  of  Uie  same.  The  im- 
provements in  this  implement  oonsist,  firstly,  in  employing, 
in  its  construction,  two  beams  a,  a,  which  are  connected  toge- 
ther by  bolts  or  rods  b,  &,  A,  and  thereby  form  one  rigid 
frame.  The  plough  is  provided  with  coulters  c,  c,  e,  set  pa- 
rallel to  each  other,  at  equal  distances  apart,  but  at  difierent 
distances  from  the  plough-head.  The  central  coulter  is  pro- 
vided with  side  pieces,  which  admit  of  its  being  bolted  to 
both  beams ;  and  the  other  coulters  have  also  a  solid  bearing, 
by  being  bolted  to  the  side  of  the  beams.  The  advantage  of 
the  double  beam  is,  that  it  offers  great  facility  for  fixing,  the 
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eooltera  and  wheels,  which  is  a  point  of  considerable  import- 
ance, as  great  steadiness  in  the  working  of  the  implement  is 
thereby  ensured.  The  second  improvement  in  the  subsoil- 
plough  consists  in  providing  two  wheels  d,  d,  for  running  in 
the  same  track  on  the  land  or  unploughed  ground,  while  one 
wheel  e,  runs  in  the  furrow.  By  this  means,  the  wheels  take 
a  wider  bearing,  and,  consequently,  enable  the  plough  to  work 
more  steadily  than  when  all  the  wheels  run  in  the  furrow. 
When  steadiness  of  movement  is  obtained,  greater  uniformity 
of  depth  is  ensured,  and  the  power  required  to  work  the  im- 
plement is  consequently  lessened. 

The  fourth  part  of  the  invention  consists  in  a  new  con- 
structiim  of  cast-iron  wheel,  for  ploughs  and  other  agricultural 
implements^  This  improvement  is  shewn  at  fig.  7,  which 
represents  the  improved  wheel  in  cross  section.  The  novelty 
consists  in  casting  the  wheel  with  a  hollow  conical  boss,  hav- 
ing a  stopped  forward  end,  and  a  flange  or  lip  at  its  hinder 
end,  to  receive  a  cap^  in  the  manner  of  what  are  known  as 
"  patent  axle-boxes.'^  On  the  axle  a,  which  is  inserted  in  the 
box  6,  is  a  shoulder,  which  fits  a  recess  cast  in  the  boss  or 
box ;  and^  abutting  upon  the  other  side  of  this  shoulder,  is 
the  cap  c,  which  is  fastened  to  the  flange  of  the  box  by  screws; 
In  the  stopped  end  of  the 'box  a  hole  is  made,  for  the  introduc- 
tion of  oil ;  and  this  hole  is  tapped  to  receive  a  screw  dy  which 
forms  a  plug  for  retaining  the  oil  in  the  box.  When  a  fresh 
supply  of  oU  is  required,  the  screw  is  taken  out,  and  the  axle 
is  readily  supplied  with  oil. 

The  last  part  of  the  invention  refers  to  means  of  tempo* 
rarily  converting  Jointed  harrows  into  rigid  or  fixed  harrows, 
for  the  purpose  oi  rendering  them  more  effective  in  situations 
where  the  fixed  harrow  is  preferred  to  be  used.  This  object 
may  be  attained  in  various  ways ;  but  at  figs.  8^  and  9,  the 
arrangement  preferred  by  the  patentee  is  shewn.  It  consists 
simply  of  a  chain  a,  and  a  tightening  screw  6,  attached  thereto. 
From  the  jointed  bar  c,  of  the  harrow,  two  pins  d,  d,  project; 
and,  to  one  of  these,  the  chain  is  attached ;  while  the  tight- 
ening screw  passes  through  an  eye  in  the  other,  and  is  held 
in  connection  therewith  by  binding  or  locking-nuts.  Wheui 
therefore,  the  implement  is  intended  to  be  used  as  a  jointed 
harrow,  the  chain  is  left  slack ;  but,  when  it  is  required  to  be 
made  rigid,  the  chain  is  tightened  up,  and  the  shoulders  of 
the  hinge  are  brought  into  contact.  The  same  object  might 
be  attained  by  driving  a  bolt  or  pin  through  two  staples^ 
formed  on  the  shoulder  of  the  hinge  or  other  parts  of  the 
jointed  bar  c ;  or  a  hooked  rod  might  be  used  in  lieu  of  the 
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chain  and  tightening  Bcrew.  It  is  staled^  that  many  other 
plans,  more  or  less  efficient,  might  be  adopted  for  obtaining 
the  same  end. 

The  patentee  claims,  First, — the  means  hereinbefore  de- 
scribed for  connecting  the  share  to  the  plongh,  whereby  the 
share  may  be  adjusted  to  its  required  position ;  and,  parti- 
cularly, he  claims  the  use  of  a  screw  and  nut,  or  other 
mechanical  equivalent,  for  tightening  the  lever-neck  length- 
wise ;  and  also  providing  the  lever-neck  with  a  fixed  fulcrum- 
pin,  and  causing  the  fulcrum  to  rest  in  a  socket  or  bearings, 
formed  in  the  forward  end  of  the  frame.  Secondly, — the 
improved  construction  of  coulter,  as  above  described.  Thirdly, 
— the  improved  arrangement  of  subsoil-plough,  as  above  de- 
scribed. Fourthly, — the  improved  manufacture  of  cast-iron 
wheels,  as  above  described.  And,  Lastly, — the  application  to 
jointed  harrows  of  the  means  above  set  forth,  or  any  analogous 
means,  for  giving  a  temporaij  rigidity  to  the  jointed  or  hinged 
bars  of  such  implements. — [InroUed  January,  1852.] 


To  Robert  Adams,  of  King  William^treei,  in  the  City  of 
London,  gun-maker,  for  improvements  in  rifles  and  other 
fire-arms, — being  partly  a  communication. — [Sealed  24th 
February,  1851.] 

This  invention  refers,  firstly,  to  improvements  in  the  con- 
struction of  rifle-barrels  of  tire-arms ;  secondly,  to  improve- 
ments in  the  construction  of  gun  and  pistol-locks ;  thirdly, 
to  improvements  in  the  construction  and  arrangement  of  safety- 
bolts  or  catches,  applied  to  fire-arms ;  fourthly,  to  improve- 
ments in  the  construction  of  guns  or  other  fire-arms,  arranged 
to  load  at  the  breech ;  and,  fifthly,  to  improvements  in  the 
construction  of  fire-arms,  having  only  one  fixed  barrel,  with  a 
series  of  loading  chambers  which  revolve  upon  a  centre,  so  as 
to  bring  each  chamber  successively  in  a  correct  line  with  the 
barrel. 

The  improvements  in  the  construction  of  rifle-barrels  consist, 
firstly,  in  forming  raised  ridges  on  their  inner  surface,  in  place 
of  grooves,  or  the  ploughed  hollow,  commonly  called  "  rifling.*' 
These  ridges  are  pre^rred  to  be  angular,  as  shewn  by  the 
section  of  a  barrel  in  Plate  V.,  at  fig.  1;  but  the  shape  and 
number  of  such  ridges  may  be  varied,  a,  a,  are  the  project- 
ing ridges,  which  are  to  be  made  in  a  spiral  direction,  similar 
to  that  heretofore  resorted  to  for  the  grooves,  b,  b,  are  the 
grooves,  which  have  a  considerable  extent  of  width,  as  com* 
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pared  with  the  more  narrow  ridges.  Three  ridges  are^  by 
preference^  ased^  at  equal  distances  apart ;  and  the  balls  in- 
tended for  the  barrels  should  be  cast  with  notches  or  grooves, 
to  fit  the  barrels.  By  this  arrangement,  it  is  said,  that  no 
patches  are  required  to  be  used  with  the  balls. 

Another  improvement  in  the  construction  of  the  barrels 
of  fire-arms  consists  in  forming  them,  near  the  breech, 
with  an  internal  hollow  projection  (coned  on  the  outside,  as 
at  a,  fig.  2,)  upon  which,  the  ball,  having  a  recess  at  one  end, 
corresponding  in  shape  to  the  projection,  is  placed.  The 
passage  or  chamber,  from  the  end  of  the  projection  a,  to  the 
priming,  is  made  of  the  proper  dimensions  to  receive  the 
charge  of  powder  suitable  for  such  fire-arm ;  and  the  charge 
may  be  placed  therein  by  inverting  the  barrel  over  the  end  of 
a  tubular  ramrod,  into  which  the  proper  charge  of  powder 
has  been  first  put,  and  then  turning  the  barrel  on  end,  so  as 
to  discharge  the  contents  of  the  ramrod  into  the  breech ;  or 
the  ramrod  may  be  tubular,  so  as  to  allow  the  powder  to  be 
poured  through  it.  The  ball  is  next  rammed  down  on  to 
the  projection  a ;  and  thus  the  powder  is  effectually  retained. 

Fig.  3,  shews  a  back  view  of  a  bar  or  front-action  lock, 
constructed  according  to  the  second  part  of  the  invention; 
and  figs.  4,  5,  and  6,  shew  the  parts  of  the  lock  detached. 
This  lock  is  composed  of  four  separate  parts  only,  viz.,  a  ham- 
mer or  cock  a,  a  plate  by  a  spring  e,  and  a  screw  d.  The  cock 
a,  works  on  a  pivot  or  axle  i^,  attached  to,  and  forming  part  of, 
the  plate  b ;  and,  through  the  pivot,  the  screw  passes  which 
holds  the  cock  firm  in  its  place,  and  also  attaches  the  lock 
to  the  stock  of  the  gun  in  the  back-action  lock  (see  fig.  6*),  but, 
in  the  bar-lock,  by  the  usual  tumbler  pin  or  nut.  The  action 
of  the  lock  is  produced  by  the  union  of  the  main  and  sear- 
springs  in  one  piece, — which  spring,  at  the  end  c^,  is  provided 
with  a  semicircular  piece,  in  place  of  a  tumbler;  and  the  con- 
cave side  of  the  part  c^,  is  notched,  to  catch  the  tooth  of  a 
projecting  sear  a^,  fixed  on  to  the  inner  side  of  the  cock  a, — 
the  sear  a^,  passing  through  the  curved  slotted  opening  6^,  in 
the  plate  &,  to  take  into  the  notched  part  c^,  of  the-  spring 
when  the  hammer  is  placed  at  half  or  whole  cock;  and  the 
part  e^y  has  a  stud  c^,  which  projects  at  right  angles  from  it 
into  the  stock,  to  be  struck  or  pressed  by  the  action  of  the 
trigger,  to  set  the  cock  at  liberty.  The  sear-piece  a^  is 
rounded  at  its  lower  end,  and  traverses  in  the  curved  opening 
b^y  in  the  plate  by  when  placing  the  hammer  on  half  or  whole 
cock ;  and  the  curved  ends  of  the  opening  &',  limit  the  action 
of  the  cock  in  either  direction.     The  stud  c^,  fixed  to,  and 
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formiDg  part  of^  the  spring  c,  passes  through  the  slotted  open* 
ing  b^,  in  the  plate  b,  and  takes  into  a  recess  a\  on  the  inner 
surface  of  the  cock ;  and,  when  the  cock  is  pulled  back,  the 
recess  a!^,  acting  on  the  stud  a^,  compresses  the  spring.  On 
the  sear  a^,  being  released  by  the  trigger  depressing  the  stud 
c\  a  rapid  motion  will  be  given  to  the  cock  or  hammer  by  the 
stud  c^. 

!Fig«  7,  shews,  in  side  view,  a  safetjr-bolt  or  catch,  for 
bolting  the  cock  or  hammer,  and  preventmg  guns  from  being 
discharged  by  accident.  Fig.  8,  is  a  plan  of  the  same  parts ; 
and  figs.  9,  and  10,  shew  a  side  and  plan  view  of  the  hammer 
and  cock-plate,  with  the  safety-catch  applied  thereto. 

On  the  circular  part  a,  of  the  cock  or  hammer,  are  formed 
notches  or  ratchet-teeth  d,  into  which  the  bent  end  of  the 
lever  or  ball-bit  e,  takes,  and  retains  the  hammer  at  half  or 
whole  cock  until  released  in  the  following  manner.  The  lever 
e,  is  attached  to,  and  carried  by,  a  pin  or  axis^^  which  passes 
through  the  lock-plate  into  the  bridle-leg.  On  the  axis  f,  is 
fixed  a  second  or  inner  sear  g,  the  bent  arm,  ^^,  of  which  is 
lifted  or  depressed  by  the  lever  A,  carried  by  a  projection  A^, 
on  the  inner-surface  of  the  trigger-plate,  j,  is  the  grip-lever, 
one  end  being  attached  by  a  pin-point  to  the  projection  h^, 
the  other  resting  on  the  end  of  the  slot  in  the  trigger-plate, 
t,  is  a  spring,  screwed  to  the  inner  surface  of  the  trigger-plate, 
one  end  of  the  spring  always  pressing  the  arm  of  the  lever  h, 
in  contact  with  the  lever  g^,  so  as  to  keep  the  lever  arm  e,  in 
connection  with  the  rat<^et-teeth  on  the  hammer  (the  other 
end  of  the  lever  resting  upon  the  grip-lever  j,  which  is  con- 
stantly pressed  outwards  by  the  spring  t);  and  the  other  end  of 
the  spring  t,  acting  on  the  trigger  to  keep  it  in  position.  The 
lever  A,  has  a  spring  A^,  affixed  to  it,  as  shewn;  and  when  the 
grip-lever  is  pressed  upwards,  the  end  of  the  spring  A^,  de- 
presses the  arm  ff^,  and  removes  the  lever  e,  from  the  notches 
on  the  hammer  when  at  half  or  full  cock ;  but  when  the  cock 
is  resting  or  depending  on  the  safety-catch,  any  accidental 
blow  or  pressure  on  the  grip-lever  is  received  on  the  spring  A^; 
thereby  preventing  any  injury  or  derangement  of  the  safety 
apparatus. 

Fig.  ]  1,  shews  a  plan  of  a  gun  arranged  according  to  the 
fourth  part  of  the  invention.  Near  the  breech  end  of  the 
barrel  a  mortice  or  opening  is  formed,  through  which  the 
chamber  or  moveable  breech  turns  horizontally  upon  a  vertical 
axis.  By  this  arrangement  the  upper  part  of  the  barrel  is 
continued  alon^  the  upper  part  of  the  stock,  and  forms  a 
plate,  to  which  it  is  affixed ;  and  the  metal  at  the  breech  is  cut 
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liway,  OS  ahewB,  to  receive  the  moveaUe  breech;  the  barrel 
being  enlarged  for  that  purpose,  a,  ia  the  fixed  part  of  the 
barrel  of  the  gun,  and  b,  the  moveable  breech,  taming  with 
the  pin  e,  to  whidbi  the  trigger-plate  is  attached,  and  capable 
of  turning  at  right  angles  with  the  gun,  as  shewn  by  dotted 
lines,  so  as  to  place  the  end  of  the  moveable  breech  in  a  po- 
sition to  be  loaded,  d,  is  a  bolt,  for  retaining  the  breech  in 
a  right  line  with  the  barrel  when  loaded^ 

Fig.  12,  is  a  longitudinal  section,  and  fig.  18,  a  cross  section 
of  a  pistol  constructed  according  to  the  fifth  part  of  the  in- 
vention; and  fig.  14,  is  an  end  view  of  the  revolving-breech, 
a,  is  the  tube  or  barrel,  of  any  suitable  length,  and  open  at 
each  end ;  the  upper  part  being  continued  at  a\,  descends  at 
right  angles,  returns,  rises  again^  and  joins  the  under<^e  of 
the  barrel,  forming  a  rectangular  opening,  in  which  the  series 
of  chambers  containing  the  several  charges  revolve,  so  as  to  be 
successively  brought  opposite  to  the  barrel  a,  and  discharged, 
as  hereinafter  explained.  The  revolving-chambers  6,  are 
supported  by  and  revolve  on  the  axis  b^,  which  slides  in  a 
groove  on  the  under-side  of  the  barrel,  through  the  rectangular 
frame  a;  the  end  being  supported  in  the  back  part  of  the 
frame,  which  is  solid  with  the  barrel,  as  shewn;  and  the 
series  of  revolving-chambers  mav  be  readUy  detached  from  the 
opening  through  the  frame  by  drawing  the  axis  b,  out  towards 
the  mouth  of  the  barrel ;  or  the  series  of  revolving-chambers 
may  be  supported  on  two  conical  centres^  one  or  both  of 
which  may  be  capable  of  sliding  out,  so  as  to  detach  the  series 
of  chambers,  as  shewn  in  section  at  fig.  15.  The  back  of 
each  chamber  is  recessed,  as  shewn,  to  receive  the  nipple  l^; 
and  at  the  end  are  formed  ratchet-teeth  b^,  into  which  the  per- 
pendicular ratchet-lever  c^,  (shewn  detached  at  figs.  16,)  works ; 
the  other  end  being  connected  to  the  trigger  c,  by  the  pin  c', 
which  forms  an  axis  for  the  sear  o^,  that  takes  into  a  bend  or 
recess  e^,  formed  in  the  front  part  of  the  cock  or  hammer  e« 
When  the  trigger  is  pulled  back,  the  sear  c^,  lifts  the  hammer 
to  a  sufficient  height  for  the  main  spring  to  drive  it  forward 
and  effect  the  explosion  of  the  cap :  the  sear  o^,  is  thrown  out 
of  the  recess  e^,  by  the  projecting  nib  or  tooth  on  the  cock, 
when  the  cock  is  forced  back  to  the  fullest  extent.  The 
hammer  strikes  the  cap  in  a  horizontal  direction ;  the  striking 
part  passing  through  a  hole  formed  in  the  hinder  part  of  the 
frame  a^.  A  spring-bolt  d,  when  pressed  inwards,  comes 
against  a  shoulder  on  the  hammer-head,  and  keeps  it  back, 
to  prevent  the  hammer  discharging  the  cap  by  an  accidental 
blow,  or  for  safety  in  carrying,  or  when  disengaging  the  part  b. 
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/^,  is  a  springy  to  retorn  the  trigger  and  parts  attached,  to 
their  original  position ;  c^,  is  a  stud  on  the  trigger,  which 
enters  recesses  on  the  outer  circumference  of  the  revolving- 
breech,  at  the  time  each  chamber  is  brought  opposite  to  the 
barrel  a,  and  retains  it  there  whilst  the  discharge  takes  place. 
The  patentee  claims,  First, — ^the  constructing  the  interior 
of  rifle-barrels  with  ridges ;  also,  the  manufacture  of  barrels 
with  internal  projections  for  the  powder  to  pass  into,  and  for 
the  ball  to  fit  on.  Secondly, — ^the  improvements,  herein 
described,  of  gun  and  pistol  locks.  Thirdly, — the  improve- 
ments, herein  described,  in  safety-bolts  or  catches  of  fire-arms. 
Fourthly, — the  improvements,  herein  described,  in  guns  and 
other  fire-arms  arranged  to  load  at  the  breech.  And,  fifthly, — 
the  mode  of  constructing  the  breech  end  of  a  barrel  to  receive 
a  revolving  series  of  chambers;  and  also  the  arrangement  or 
combination  of  loi^ks  for  such  description  of  fire-arms. — 
[InroUed  August,  1851.] 


To  William  Dickinson,  of  Blackburn,  in  the  county  of 
Lancaster,  machme-maker,  and^  Robert  Willan,  of  the 
same  place,  mechanic,  for  certain  improvements  in  ma- 
chinery or  apparatus  for  manufacturing  textile  fabrics, — 
[Sealed  17th  July,  1861.] 

This  invention  relates  to  improvements  in  looms,  and  con- 
sists, first,  in  an  improvement  in  the  stop-motion;  by  means 
of  which,  the  ordinary  stop-rod  and  frog  are  dispensed  with, 
and  the  severe  concussion  that  takes  place  when  these  parts 
come  into  contact,  in  the  act  of  stopping  the  loom,  is  entirely 
prevented.  Secondly,  it  consists  in  an  improvement  in  the 
arrangement  of  the  reed,  whereby  it  is  rendered  both  fast  and 
loose, — that  is  to  say,  it  is  quite  firm  whilst  the  slay  beats  up, 
provided  the  shuttle  has  entered  the  shuttle-box,  but  it  be- 
comes loose  if  the  shuttle  is  caught  in  the  shed ;  and  thus 
the  breakage  of  the  warp-threads  is  avoided,  the  loom  is  made 
capable  of  weaving  fabrics  of  any  required  strength,  and  it 
may  be  driven  at  a  much  greater  speed  than  those  of  the 
ordinary  construction.  Thirdly,  the  invention  includes  an 
improved  mode  of  easing  or  relieving  the  pressure  of  the 
shuttle  against  the  swell  in  the  shuttle-box  during  the  opera- 
tion of  weaving. 

In  Plate  Y.,  fig.  1,  exhibits  so  much  of  a  loom  as  is  ne- 
cessary to  be  shewn,  in  order  to  explain  this  invention,  a,  is 
the  slay  or  lathe ;  b,  the  slay-cap ;  and  c,  the  reed,  the  top 
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and  bottom  bars  of  which  enter  recesses  in  the  slay  and  slay- 
cap^  bat  are  not  fixed  thereto.  J,  is  a  horizontal  spindle, 
which  is  supported  by  bearings  a£Bxed  to  the  under  side  of 
the  slay,  and  is  capable  of  turning  therein.  To  this  spindle,  at 
the  right-hand  end  (which  is  shewn  in  the  drawing),  are  fixed 
three  arms  or  levers  e^fg\  and,  to  the  other  end  thereof,  are 
fixed  two  arms,  corresponding  to  those  marked  e,  /.  The 
arms  e,  project  backward  in  a  horisontal  direction,  and  sup- 
port two  vertical  rods  A,  which  are  capable  of  sliding  in  sockets 
or  brackets,  cast  on  the  slay-swords,  aqd  are  attached,  at  the 
top,  to  the  slay-cap  b ;  so  that,  if  the  arms  e,  move  upwards, 
the  slay-cap  will  be  lifted.  To  each  of  the  vertical  arms^  is 
bolted  a  spring  t,  which  presses  against  the  swell  y,  and  causes 
the  same  to  project  into  the  interior  of  the  shuttle-box  when 
the  shuttle  is  absent  therefrom.  ^,  is  an  arm  with  a  bevilled 
end,  which,  when  the  slay  beats  up  the  weft,  either  passes 
over  or  under  an  angular  bar  or  stud  A:,  fixed  to  the  frame, 
and  acting  as  a  substitute  for  the  ordinary  frog.  /,  is  a  spring- 
rod,  which  shifts  the  driving-strap  from  the  fast  to  the  loose 
pulley. 

When  the  loom  is  working  correctly,  the  shuttle,  at  each 
traverse,  enters  the  shuttle-box,  and  pudies  back  the  swell  y, 
in  opposition  to  its  spring,  which  is  thereby  caused  to  turn 
the  spindle  d^  just  sufficient  to  raise  the  outer  end  of  the  arm 
^,  to  a  proper  height  for  passing  over  the  angular  stud  i,  on 
the  slay  beating  up  the  weft.  But,  when  the  shuttle  fails  to 
enter  its  box,  motion  is  not  imparted  to  the  spindle  d^  by  the 
spring,  and  the  end  of  the  arm  jr,  remains  in  such  a  position 
that,  on  the  slay  beating  up,  it  will  come  in  contact  with  the 
inclined  side  of  the  stud  k^  and  pass  beneath  it ;  by  this  de- 
pression of  the  end  of  the  arm  g,  the  spindle  if,  is  caused  to 
turn  partly  round  in  the  reverse  direction,  and,  through  the 
medium  of  the  arms  «,  and  rods  A,  to  raise  the  slay-cap,  so  as 
to  permit  the  reed  to  £bi11  back  on  the  warp-threads  into  the 
positiim  indicated  by  the  dotted  lines  c*;  and,  as  the  slay 
continues  to  advance,  the  end  of  the  arm  g^  comes  in  contact 
with  a  bent  piece  of  metal  m,  affixed  to  the  spring-rod  /,  and 
causes  such  rod  to  spring  from  the  catch  or  notch  whereby  it 
is  ordinarily  held,  and,  by  shifting  the  driving-strap  from  the 
fast  to  the  loose  pulley,  to  stop  the  loom. 

Fig.  2,  exhibits  a  modification  of  the  preceding  arrange- 
ment, in  which  the  reed  is  released  from  the  slay-cap  by  per- 
mitting it  to  descend  therefrom,  in  place  of  raising  the  slay- 
cap.  In  this  case,  the  reed  rests  upon  a  horizontal  bar  n, 
supported,  at  each  end,  by  a  vertical  rod  o,  carried  by  an  arm^ 
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g^f  from  tke  tpindle  d.  The  Bky«*Gap  b,iAB,  Sxtmte,  uutead 
of  bemg  moveaUey  as  in  the  amngement  ahewn  at  fig.  1. 
When  ti^  ahuitle  does  not  wtar  ita  box,  the  Bpring  t»  pennita 
the  arma  g*,  to  deaeend,  and  thereby  to  lower  the  bar  fi,  and 
withdraw  the  top  bar  of  the  reed  from  the  reeeaa  in  the  slay- 
cap  ;  and,  as  the  slay  moves  forward^  in  the  act  of  beating 
up,  the  reed  will  fall  back  into  the  position  indicated  by  the 
dotted  linea  t** 

The  patentees  do  not  confine  themselves  to  the  exact  details 
above  given*  Th^  claim^  Firatly^ — the  new  arrangement  of 
the  stop-motion.  Secondly^ — ^the  fast  and  loose  reed.  And> 
Thirdly, — ^the  method  of  relieving  the  pressure  against  the 
swell  in  the  shnttle-box,  as  above  described. — [InroUed  Jatm- 
wry,  1852.] 


To  Henri  and  Alexandre  Six,  of  Wazemme  le  LUk, 
temporary  of  Paris,  France,  Gentlemen,  fir  improvements 
in  bleaching  flax  and  hemp. — [Sealed  24th  March,  1851.] 

Ths  improvements  in  bleaching  flax  and  hemp,  which  oonsti- 
tate  tiiis  invention,  consist  in  certain  means  of  bleaching, 
firstly,  the  fibrous  parts  of  flax  and  hemp  in  the  straw  (».«• 
before  being  p^led) ;  secondly,  flax  that  has  been  only  par- 
tially peeled>  so  as  to  leave  a  certain  portion  of  straw,  which 
is  pmed  off  after  the  bleaching;  and,  thirdly,  flax  that  has 
been  completely  peeled,  and  brought  to  the  state  of  fibre  (nt 
combed  before  being  spun* 

The  patentees  state  that  they  employ  a  continuoaa  system, 
which  consists  in  subjecting  flax  ana  hemp  in  t^e  straw,  when 
placed  in  the  yats,  to  all  the  chemical  operations  usually  em* 
ployed  for  obtaining  the  different  degrees  of  whiteness,  without 
changing  the  position  of  the  same  until  the  completion  of  the 
blea<ming  process.  The  flax  is  placed  in  the  vat  upon  a  false 
bottom,  disposed  in  a  suitable  manner  for  being  raised  by 
means  of  a  crane,  nulley*  or  other  auitaUe  apparatus.  The 
flax  may  be  agitated  in  the  vats  or  withdrawn  therefirom,  ac- 
cording as  it  may  be  deemed  expedient. 

Secondly,  the  patentees  apply  the  bleaching  processes  to 
flax  which  is  partially  divested  of  its.  straw  i:  in  this  case,  the 
straw  is  allowed  to  remain  on  to  the  height  of  about  eight 
inchea  at  the  foot  of  the  plant,  and  the  peeling  is  compldbed 
after  the  bleaching  operation.  It  is  iMied  that  this  mode  ai 
operating  preserves  the  flax  in  a  more  natural  and  more.ad-* 
vantageotts  condition,  and  that  the  same  will  form  less  tow  in 
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combing  than  flax  which  has  been  completely  peeled  previous 
to  bleaching. 

Thirdly,  the  patentees  use  hurdles  for  bleaching  flax,  either 
partially  or  completely  peeled,  pr  after  being  combed.  The 
form  and  dimensions  of  the  hurdles  vary  according  to  the  vats 
in  which  the  bleaching  is  performed ;  and  they  may  be  con- 
structed of  wood,  metal,  or  any  other  material.  They  are 
composed  of  an  assemblage  of  laths,  made  in  the  form  of 
combs  (as  represented  by  the  diagram),  and  placed 
at  from  1^  to  2  inches  apart.  The  teeth  tnereof 
are  from  1  to  2  inches  high,  about  \  an  inch  in 
diameter  at  the  base,  and  taper  gradually  to  a 
point:  they  serve  to  produce  apertures  m  the 
layers  of  flax,  and  facilitate  the  filtration  through 
the  same  of  the  bleaching  liquors.  The  flax  is 
deposited  in  layers,  varying  in  thickness,  upon  the 
hurdles,  which  are  placed  one  upon  the  other  in  the  bleach, 
ing  vats  until  the  latter  are  full.  Each  hurdle  is  supported 
by  the  teeth  or  points  of  the  hurdle  next  below  it;  and  by 
this  means  the  flax  is  left  free  between  the  various  hurdles, 
so  that  the  pressure  of  those  at  the  top  does  not  prevent  the 
bleaching  agents  from  penetrating  with  as  much  facility  through 
the  matters  at  the  bottom  of  the  vat  as  through  those  which 
are  above.  The  same  result  may  be  obtained  by  using  hurdles 
without  teeth,  made  of  wicker-work  or  wood,  and  placing  a 
small  cross-piece  between  the  adjacent  hurdles,  so  as  to  prevent 
the  upper  ones  from  pressing  upon  the  flax  placed  on  those 
below.  When  the  last-mentioned  hurdles  are  used,  rods, 
about  a  quarter  of  an  inch  in  diameter,  must  be  introdqced 
through  the  flax,  to  facilitate  the  filtration  of  the  liquids  through 
the  same. 

It  is  stated  that  one  of  the  advantages  resulting  from  the 
diffierent  modes  of  bleaching  above  described  consists  in  ob- 
taining the  flax,  after  bleaching,  in  such  natural  and  perfect 
condition  that  it  may  be  spun  as  easily  as  if  it  had  only  been 
submitted  to  a  steeping  operation.  The  flax,  after  being 
bleached  according  to  this  invention,  will  produce  a  stronger 
and  more  beautiful  thread  than  that  which  is  bleached  after 
being  spun  in  the  raw  state. 

The  vats,  used  m  carrying  out  this  invention,  are  provided 
with  a  perforated  false  bottom,  fixed  at  a  height  of  from  four 
to  eight  inches  above  the  ordinary  bottom ;  and,  between  the 
two  bottoms,  a  steam-pipe  is  introduced,  in  order  to  raise  the 
temperature  of  the  solution  contained  in  the  vat,  if  required. 
When  operating  upon  the  flax  in  sheaves  (t.  e.,  in  the  straw), 
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the  bundles  or  Bheaves  are  placed  in  an  upright  positicm  upon 
the  fiilse  bottom  of  the  vat ;  but,  if  the  flax  has  been  partly 
or  completely  peeled  or  combed,  it  is  spread  and  worked  upon 
hurdles.  The  lye,  chlorine,  acids,  and  water,  are  successively 
introduced  into  the  vat  in  sufficient  (j^uantities  to  cover  the 
flax ;  and  they  are  drawn  off,  after  having  produced  the  de- 
sired effect,  by  a  tap  at  the  bottom  of  the  vat. 

The  patentees  state,  that  they  consider  it  unnecessary  to 
describe  the  chemical  processes  employed  in  bleaching,  because 
all  the  known  means  may  be  applieid  to  obtain  the  object  of 
their  invention  with  equal  advantage.  They  do  not  confine 
themselves  to  the  details  above  given  with  regard  to  dimen- 
sions and  forms ;  nor  do  they  claim  the  different  parts  of  the 
apparatus  before  described,  taken  separately.  They  claim. 
First, — the  application  of  a  continuous  series  of  operations 
for  bleaching  the  fibrous  parts  of  flax  and  hemp  direct  and 
simultaneously  in  the  same  vat,  and  without  changing  their 
primitive  position,  either  in  the  straw  (that  is  to  say,  before 
peeling),  after  they  have  been  partially  or  entirely  divested  of 
the  straw,  or  after  being  combed,  as  hereinbefore  described. 
Secondly, — the  application  of  the  bleaching  processes  to  flax 
which  has  been  peeled  at  the  upper  part  of  the  plant, — the 
straw  being  left,  to  a  certain  extent,  at  the  lower  part,  as 
hereinbefore  described.  Thirdly, — the  application  of  hurdles, 
when  operating  upon  flax  that  has  undergone  the  operations 
of  peeling  and  combing,  as  hereinbefore  described  and  shewn 
in  the  drawing.  Fourthly, — ^the  application  of  rods,  to  faci- 
litate the  filtration  of  the  bleaching  agents  through  the  matters 
to  be  bleached,  as  hereinbefore  described. — [InroUed  Sep^ 
iember,  1851.] 


To  William  Edward  Newton,  of  the  Office  for  Patents, 
66,  Chancery-lane,  in  the  county  of  Middlesex^  civil  en- 
ffineer,  for  improvements  in  portable  bedsteads,  and  in 
sacHng-botioms, — being  a  communication. — [Sealed  4th 
March,  1851.] 

This  invention  relates,  first,  to  a  novel  mode  of  constructing 
portable  bedsteads,  whereby  they  may  be  folded  up  and  packed 
m  a  small  compass  for  facUity  of  conveyance ;  and,  secondly, 
to  an  improved  mode  of  making  and  attaching  the  sacking- 
bottoms  to  bedsteads.  * 
The  improved  bedstead  consists  of  a  series  of  upright  posts, '. 
made  either  of  wood  or  metal,  and  connected  together  by  ar-' 
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rangements  of  levers,  constructed  on  the  well  known  lazy- 
tongs  principle,  and  adapted  in  such  a  manner,  that  the 
uprights  may  always  be  retained  in  a  vertical  position,  and 
be  firmly  braced  together.     The  several  parts  are  so  con- 
structed and  arranged,  that  the  bedstead  does  not  require  to 
be  taken  to  pieces,  in  order  to  be  folded  up  and  packed ;  and 
it  occupies  so  little  space,  that  the  bedstead,  sacking,  blan* 
kets,  sheets,  and  everything  connected  therewith,  can,  with 
JEU^ty,  be  packed  in  a  smidl  trunk  or  portmanteau. 
.   In  Plate  YI.,  fig.  1,  represents  a  side  view  of  the  bed- 
stead, folded  up  and  packed  with  the  sheets,  blankets,  and 
sackiing,  in'  a  portmanteau, — ^the  portmanteau  being  in  sec- 
tion ;  fig.  2,  is  a  plan  view  of  the  bedstead,  extended,  with 
the  improved  sacking  adapted  thereto,  ready  for  use;  fig.  8, 
is  a  longitudinal  or  side  elevation ;  and  fig.  4,  is  an  end  ele- 
vation of  the  same,     a,  a,  a,  are  the  comer  posts,  which  are, 
in  this  instance,  made  of  metal  tubes ;  and  &,  b,  are  short  ver- 
tical side  posts,  which  are  preferred  to  be  made  of  iron  or 
brass  tubes.  These  posts  6,  are  connected  together  longitudi- 
nally by  a  series  of  levers  c,  c,  c,  which  are  jointed  t<^ethef 
at  their  centres  at  d,  d,  d; — ^their  lower  eiids  are  jointed  at 
e,  e,  e,  to  the  lower  end  of  the  vertical  posts  b,  b,  and  comer 
posts  a,  a ;  while  their  upper  ends  are  secured  to  the  slidizt^ 
rings  ^X  which,  not  being  fixed  to  the  posts  a,  a,  and  b,  b, 
are  1^  free  to  move  up  and  down  thereon.     The  posts  a,.a,* 
and  b,  b,  on  both  sides  of  the  bedstead,  are  connected^  to^dtfii^r 
transversely  by  another  series  of  levers  g,  g,  g,  fig.  4,  which 
are  at^hed  or  jointed  to  the  same  parts  of  the  posts  a,,  and 
b,  as' the  levers  c,  c,  but  at  right  angles  thereto'-^  tliat  is,'  the 
lower  ends  of  the  levers  g,  g,  are  secured  to  the  fixed  rings 
e,  e,  at  the  lower  ends  of  the  posts;  and  the  upper  ends  of 
the  levers  ^,  g,  are  jointed  to  the  sHding  rings  /,  f,  so  that  all 
the  levers  must  act  simultaneously.     The  corner  posts  a,  a, 
are  tubular,  as  before  mentioned,  and  contain  other  tubes  h, 
and  i,  as  shewn  best  in  the  enlarged  sectional  view  fig:  5.    It 
is  prderred  to  make  these  tubes  fluted  or  corragated,  in  order 
that  they  may  possess  greater  strength,  and  for  the  purpose 
of  preventing  them  from  turning  round  in  each  other*;  and, 
when  the  middle  tube  A,  is  drawn  up,  it  is  held  in  the  elef  ated 
position  shewn  in  the  drawings  by  the  spring-catdi^,-"  At 
the  upper  part  of  this  tube  A,  there  is  a  rmg,;K66k,  or  other 
fastening  ^  for  the  purpose  of  supporting  the  head  part  of 
the  sacking,  as  shewn  at  figs.  3,  and  4.  -  A  third  tube  i,  is 
enclosed  within  the  tube  A,  and,  when  d^aiwayip,  i&  retained 
in  its  elevated  position  by  a  spring-catch  A:«,.'*!From  the  upper 
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end  of  these  tubes  or  rods  i,  t,  curtsiiu  or  mosqtiito  nets  jxukf 
be  siq>ilorted,  if  required^  as  shewa  by  the  dotted  lines  at 
figs.  3^  and  4. 

The  improvement  in  the  saddng  consists  in  inserting  gores, 
gussets,  or  pieces  m,  m,  m,  in  certain  parts  thereof,  for  the 
purpose  of  making  hollows  for  the  reception  of  certain  pro- 
jecting parts  of  the  body,  such  as  the  shoulders,  hips,  knees, 
ftc.  .  The  sacking  is  fiunished,  at  each  comer,  and  at  other 
places  along  the  sides,  as  at  »,  n,  with  hooks,  whereby  it  ia 
supported  from  the  comer  and  side  posts,  as  shewn  at  figs.  2, 
8,  and  4.  It  will  be  seen  at  fig.  8,  that  the  head  part  of  the 
sacking  is  raised  up,  so  as  to  supnort  the  head  of  the  parson 
reposing  thereon  in  a  comfortable  position,  without  the  use 
of  a  pillow  or  bolster. 

The  patentee  claims,  First,— making  the  frame  of  a  porta- 
ble bedstead  oi  a  series  of  vertical  posts,  connected  and  comv 
bined  together  by  an  arrangement  of  levers;,  constructed  on 
the  principle  of  the  laay-tongs,  wbich  will  admit  of  the  bed* 
stead  bdng  cldsed  up  into  a  small  space  when  required.  Se- 
condly,— suspending  the  sacldng-bed,  made  of  canvas,  or  other 
suitable  maimal,  by  means  of  hooks,  rings,  or  other  fasten-, 
ings,  secured  to  the  sides  or  edges  thereof;  and  inserting  in 
Bueh  tocking,  gores,  gussets,  or  pieces,  whereby  it  may  be 
made  to  fit  the  swell  of  the  body  at  the  shoulders,  hips,  knees, 
and  other  parts,  as  above  described. — [InroUed  Septembetf 
1851.] 

p>  James  Tihmins  Chance,  of  Birmingham,  Gent.,  for 
inkprovetnents  in  the  manufacture  of  glass, — being  a  com* 
munication. — [Sealed  28th  July,  1851.] 

This  invention  consists,  firstly,  in  an  improved  mode  of  em- 
ploying more  than  one  flattenmg  stone  or  bed  with  the  sam^ 
flattening  kiln>  when  manufacturing  sheets  or  pllates  of  glass,— 
attempts  having  heretofore  been  made  to  effect  this  object,  by 
placing  such  stones,  or  beds  upon  a  connected  base  or  frame- 
work, common  to  two  or  more  of  them;  or  by  causing  ond 
stone  or  bed  to  pass  directly  over  or  under  the  other,  in 
effecting  an  interchange.  Secondly,  *the  invention  consists 
in  an  improved  implement  for  lifting  and  transferring  sheets 
or  plates  of  glass  in  the  processes  connected  with  the  flAkteU- 
lug  kiln  and  annealing  arch  or  chamber. 

In  Plate  YI.,  fig.  1,  is  a  vertical  section  and  fig.  Si,  a  sec- 
tional plan  view  of  a  fiattening  kiln  and  annealiiig  arch,  a,  is 
a  traversing  frame  or  carriage,  on  the  top  of  which  are  fixed 
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two  Bets  cf  nils  hi  the  gailge  whereof  coincides  with  that  of 
the  railB  Cy,  fixed  in  the  flattening  place ;  and  the  earriage  ia 
moved  to  and  fro  upon  the  raila  4y  as  required,  b j  means  of 
the  arrangement  of  levers  e.  f,f^,vte  two  flattening  stones 
or  beds,  one  of  which,/  (see  fig.  2,)  is  in  the  flattening  place, 
and  the  other,  /^,  is  upon  the  right-hand  set  of  rails  b,  of  the 
traversing  frame.  The  mode  of  working  with  this  flatten- 
ing kiln  is  as  follows: — Supposing  the  unoccupied  set  of 
rails  b,  to  coincide  with  the  rails  c,  (as  shewn  at  flg.  2,)  the 
workman,  having  finish^  the  sheet  or  plate  of  glass  on  the 
flattening  bed/,  pushes  that  bed  out  of  the  flattening  placis 
on  to  the  rails  b,  of  the  traversing  frame.  The  assistant  now 
moves  the  traversing  frame  in  the  direction  of  the  arrow; 
and  when  the  other  set  of  rails  b,  that  cany  the  bed/^,  coin- 
cide with  the  rails  e,  the  workman  pulls  tne  bed/^,  into  the 
flattening  place,  and  proceeds  to  work  upon  it.  At  a  con- 
venient time,  he  lifts  the  sheet  or  plate  of  glass  from  the 
bed/  and  d^sits  it  either  in  the  annealing  arch  upon  or  in 
a  suitable  receptacle  g,  or  bn  another  bed,  according  to  the 
arrangements  of  the  kUn.  The  flattening  beds  may,  in  this 
manner,  bie  regularly  interchanged. 

The  patentee  prefers  that  the  flattening  beds  should  have  it 
flanged  guide-wheel  A,  on  each  axle  thereof,  to  run  upon  a 
cental  guide-rail  i,  instead  of  the  wheels  that  support  the 
beds  being  made  with  flanges ;  as  any  slight  inaccuracy  of 
coincidence  between  the  gauge  of  the  rails  b,  and  c,  is  thereby 
rendered  unimportant.  The  traversing  frame  might  move  on 
wheels  supported  by  stationary  bearings^  instead  of  having 
wheels  connected  to  it ;  or  a  revolving  frame  might  be  sub<^ 
stituted  for  the  traversing  one,  by  modifying  the  arrangement 
of  the  adjacent  parts  of  dte  kiln. 

Pig.  8,  is  an  edge  view,  and  fig.  4,  an  under-side  view  of  an 
improved  fork  6r  implement  for  lifting  and  transferring  aheetm 
or  plates  of  glass.  The  prongs  of  this  implement  are  for- 
nisned  with  small  rollers/  the  spindles  of  which  are  carried 
by  smaQ  ears  or  lugs  on  the  under  side  of  the  prongs,  and  the 
rollers  project  slightly  above  the  upper  surface  of  the  prongs. 

The  patentee  does  not  confine  himself  to  details.  He  claims. 
First, — the  employing,  in  connection  with  the  same  flattening 
kiln,  more  than  one  flattening  stone  or  bed,  not  oonnected 
together  by  a  common  supporting  base  or  framework,  and  in 
such  manner  that  two  flattening  stones  or  beda  can  be  inter- 
changed without  one  of  them  having  to  pass  directly  over  or 
under  the  other.  Secondly,— the  combining  rollers  with  the 
implements  used  for  lifting  and  transferring  sheets  or  plates 
of  glass,  as  aforesaid. — [InroUed  January,  1852.] 


[    184    ] 

7b  Jahki  Cherthah,  Jan.,  q/"  Chadderton,  near  OlMam,  m 
the  amnitf  of  Laneaiter,  cotton  mamffacturer,  far  hia  at- 
vention  of  certain  itrgrrovententt  m  the  man^facture  of 
bleached,  colored,  or  party-eoUrred  threadt  or  yanu. — 
[Sealed  24th  March,  1861.] 

This  invention  conaiBts  in  the  production  of  bleached,  colored, 
or  party-colored  cotton  yams,  by  submitting  the  material 
to  toe  action  of  bleaching  or  coloring  when  in  a  preparation 
state,  subsequent  to  the  operation  of  carding.  In  order  to 
avoid  the  imperfection  incidental  to  bleaching  or  coloring 
spun  yams,  and  also  to  dispense  with  certain  operations  in 
the  course  of  manufacture,  attempts  have  been  made  to  bleach 
and  color  cotton  in  its  raw  state,  or  before  the  completion  of 
the  carding  process.  It  has,  however,  been  found  that  such 
a  course  was  productive  of  much  waste,  without  effecting  a 
perfect  diffusion  of  the  bleaching  or  coloring  matter.  Accord- 
ing to  this  invention,  the  material  is  submitted  to  the  bleach- 
ing, dyeing,  or  printing  process,  when  in  the  form  of  a  regular 
sliver,  whereby  the  liability  to  waste  is  prevented :  its  spongy 
nature  and  regular  disposition  of  fibre  also  afford  a  condition 
favorable  to  the  permeation  of  the  chemical  matters  employed. 
In  the  manufacture  of  party-colored  yams,  the  patentee 
states  that,  in  addition  to  gaining  a  supenority  of  color,  he  is 
enabled  to  dispense  with  the  ordinary  operation  of  doubling; 
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rily  practised  in  the  souring  or  washing  of  spun  yarns^  would 
however  be  likely  to  break  the  continuity  of  shver  or  slubbing, 
and  therefore  it  is  preferred  to  use  the  ^'  hydro-extractor^'  for 
dispelUng  the  moisture.  The  slivers^  thus  bleached,  dyed^  or 
printed,  having  been  previously  consolidated  by  more  than  an 
ordinary  amount  of  twist,  are  at  present  unfit — by  reason  of 
their  solidity — ^for  the  usual  drawing  operation  of  the  roving 
machine;  tney  are  therefore  submitted  to  a  process  by  which 
the  superabundant  twisting  is  removed,  and  their  former  soft- 
ness restored.  This  is  effected  (when  using  ordinary  cotton 
machinery)  by  winding  the  slivers  into  cans  or  on  to  bobbins, 
and  conducting  them  between  the  front  rollers  only  of  a  slub- 
bing  frame, — the  flyers  thereof  being  caused  to  revolve  in  a 
direction  the  reverse  of  that  which  previously  effected  the 
twist.  By  this  treatment  the  twist  may  be  removed  to  any 
amount,  regulated  by  the  number  of  revolutions,  or  the  velo- 
city may  be  such  as  to  remove  it  entirely,  and  effect  the  de« 
sired  amount  of  torsion  in  the  other  direction. 

If  machinery  be  used  which  is  designed  solely  for  the  im- 
proved manufacture,  it  will  be  obvious  that,  as  no  drawing  is 
at  this  stage  required,  one  pair  of  rollers  only  are  necessary. 
The  bleached,  dyed,  or  printed  slubbings,  having  been  thus 
produced,  may  be  worked  into  rovings  and  spun  into  yarn, 
after  the  usual  manner,  in  ordinary  machines.  In  producing 
party-colored  yams,  the  inventor  proceeds  in  the  manner 
above  described,  until  the  material  has  been  bleached,  d^ed^ 
or  printed,  and  passed  through  a  slubbing  machine,  without 
drawing,  in  order  to  remove  the  superabundant  tirist*  He 
then  takes  a  number  of  the  slubbings^  according  ta  th^  oom* 
bination  of  colors  required;  and,  by  repeating  the  operationa 
of  drawing  and  doubling,  brings  them  into  one  roving,  suit- 
able  for  being  spun  into  yam  which  shall  be  of  the  required 
party-color.  Suppose,  for  instance,  eight  slubbings,  of  dif« 
ferent  colors  or  shades,  were  run  through  a  third  slubbing- 
fiame,  four  at  a  time,  with  a  draft  of  four,  they  would  be 
resolved  into  two  slubbings,  which,  worked  into  a  roving,  and 
subsequently  spun,  would  constitute  a  yam  composed  of  eight 
colors  or  shades — ^a  less  or  greater  variety  being  in  like  man* 
ner  effected.  As  another  example, — if  a  thread  of  any  count 
be  wanted  composed  of  one-fifth  green  and  four-fifths  purple, 
with  a  draft  of  five — ^four  prepared  slubbings  of  purpk  and 
one  of  green,  run  together,  would  produce  slubbings  of  the 
required  hue,  which,  being  worked  together  in  the  roving- 
frame,  and  finally  spun,  would  make  Uie  desired  yam — the 
ordinary  operation  of  doubling  being  dispensed  with.     In- 
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stead  of  the  invention  being  applied  to  the  material  after  it 
has  passed  through  a  slabbing  process,  it  may  be  carried  into 
effect  previously  to  that 'stage  of  the  manufacture:  that  is  to 
say,  at  any  time  after  the  last  carding  has  been  effected.  It 
is  dso  stated,  that,  if  desired,  slubbings  or  rovings  of  cotton, 
in  the  ordinary  grey  state,  and  also  wool,  silk,  or  other 
fibrous  materials,  may  be  combined  with  other  slubbings, 
bleached,  dyed,  or  printed,  according  to  the  improvements, 
and  be  incorporated  therewith,  so  as  to  be  suited  for  the  final 
operation  of  spinning.  The  patentee  claims  the  bleaching, 
and  also  dyeing,  printing,  or  otherwise  coloring  cotton,  be- 
tween the  process  of  carding  and  that  of  spinning. — [InroUed 
Sq^tember,  1861.] 


To  Thomas  Earl  of  Dundonald,  Admiral  in  Her  Ma- 
jesty's Navy,  of  Chesterfield-street,  in  the  county  of  Mid- 
dUseXy  for  improvements  in  the  construction  and  manu- 
facture of  sewers,  drains,  water-ways,  pipes,  reservoirs, 
and  receptacles  for  liquids  or  solids,  and  for  the  making 
of  columns,  pillars,  capitals,  pedestals,  vases,  and  other 
useful  and  ornamental  objects,  from  a  substance  never 
heretofore  employed  for  such  manufacture, — [Sealed  22nd 
July,  1851.] 

This  invention  consists  in  the  use  of  bitumen,  petroleum,  or 
natural  pitch  of  Trinidad,  and  of  the  British  North  American 
colonies,  for  manufacturing  the  above-named  and  other  useful 
and  ornamental  objects.  This  material  is  of  various  qualities- 
some  descriptions  being  more  or  less  indurated,  and  others 
being  of  a  more  soft  or  even  fluid  consistence.  Therefore, 
the  bitumen  is  selected  according  to  the  nature  of  the  article 
which  it  is  desired  to  produce :  thus,  if  the  articles  are  to  be 
firm  and  possess  great  strength,  a  bitumen  possessing  those 
qualities  (such  as  the  indurated  bitumen  of  Trinidad)  is 
chosen ;  and  for  articles  which  are  to  be  more  or  less  flexible, 
a  bitumen  of  a  corresponding  character  (such  as  is  found  in 
the  pitch  or  bitumen  lake  of  Trinidad)  is  selected.  The 
qualities  of  the  material  may  likewise  be  varied  by  blending 
two  or  more  different  descriptions  of  bitumen  together. 

When  pipes,  and  similar  articles,  which  must  be  capable  of 
resisting  considerable  internal  pressure,  are  to  be  made,  the 
selected  or  prepared  bitumen  must  not  only  be  hard,  but  pos- 
sess considerable  tenacity :  much  of  the  indurated  Trinidad 
bitumen  is  of  this  description.     The  pipes  are  preferred  to  be 
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east  in  open  moulds,  and  with  one  side  flat,  as  represented  in 
transverse  section  at  fig.  1,  Plate  VI.  Within  the  mould  {a, 
fig.  2,)  is  placed  a  core  (b,)  corresponding  in  size  with  the  re- 
quired internal  diameter  of  the  pipe ;  and  the  mould  and  core 
are  coated  with  clay,  black  lead,  or  any  other  material  which 
will  prevent  the  melted  bitumen  from  adhering  to  the  same. 
The  bitumen  is  then  melted  and  poured  into  the  mould.  The 
flat  side  causes  the  pipe  to  stand  firmly  in  the  position  in 
which  it  may  be  laid ;  but,  if  desired,  the  pipes  may  be  cast 
cylindrical,  or  of  any  other  shape.  Lengths  of  these  pipes 
may  be  united  by  simply  interposing  a  heated  plate  of  metal 
to  produce  semi-liquefaction  of  the  surfaces,  or  by  directing  a 
hot  blast  or  jet  of  flame  thereon,  and  then  pressing  the  parts 
together;  or  the  same  may  be  joined  by  the  use  of  liquid  or 
melted  bitumen. 

Plates,  sheets,  or  tables  of  bitumen,  may  be  made  by  first 
casting  a  suitable  quantity  of  the  material  in  the  shape  of  a 
block,  and  then  passing  it,  whilst  soft,  between  rollers,  until 
it  is  reduced  to  the  desired  thickness :  during  this  operation, 
the  rollers  must  be  kept  warm  by  steam,  or  other  agent ;  and 
clay,  black-lead,  steam,  or  hot  water,  must  be  applied  to  the 
peripheries  of  the  rollers,  to  prevent  the  adherence  of  the 
bitumen.  Plates,  sheets,  or  tables,  thus  produced,  may  be 
used  to  line  water  cisterns  or  reservoirs,  and  also  to  form 
floors  or  impermeable  coverings  for  excluding  damp,  and  for 
other  purposes.  The  edges  of  the  sheets  are  united  by  ap- 
plying heat,  or  a  solution  of  bitumen.  Heat  may  be  applied 
by  m^ns  of  an  iron  resembling  a  soldering  iron ;  and,  when 
requisite,  some  of  the  bitumen,  in  small  pieces  or  powder, 
may  be  introduced  between  the  edges,  and  melted.  If  a 
solution  of  bitumen  is  to  be  used,  the  bitumen  may  be  dis- 
solved in  naphtha,  and  brought  to  a  pasty  consistence.  The 
sheets  or  plates  may  be  cut  into  long  strips,  and  formed  into 
pipes  by  bending  them  transversely  round  a  core  (as  exhi- 
bited by  the  transverse  section,  fig.  3),  whilst  in  a  soft  or 
plastic  state,  and  then  uniting  the  edges  by  the  means  just 
described.  Pillars,  pedestals,  capitals,  ornamental  fittings,  and 
other  articles,  may  be  made  of  bitumen,  by  casting  in  moulds, 
and  either  solid  or  hollow,  or  with  a  piece  of  some  other  ma- 
terial (such  as  wood  or  iron)  to  strengthen  them,  or  to  reduce 
the  amount  of  bitumen  employed. 

Thin  and  flexible  sheets  of  bitumen,  prepared  as  above  de- 
scribed, may  be  strengthened  by  having  cloth  pressed  against 
and  thus  united  to  them ;  and  such  sheets  may  also  be  made 
double,  having  cloth  or  other  texture  placed  between  two  thin 
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sheets  of  bitumen,  and  the  whole  united  by  rolling  or  pres- 
sure. The  cloth  is  preferred  to  be  of  a  lights  open  texture, 
and  made  of  hemp,  or  any  other  cheap  material ;  and  the 
cloth  is^  by  preference,  prepared  by  impregnating  it  with  a 
small  portion  of  a  solution  of  bitumen,  or  liquid  bitumen, 
so  as  to  cause  it  to  adhere  more  readily  to  the  sheets  of  bitu- 
men. The  sheets  of  bitumen  intended  to  be  thus  combined 
with  cloth,  should  be  warmed  sufficiently  to  make  their  sur- 
faces adhesive ;  and  the  surfaces  of  the  rollers  or  press  should 
be  treated  as  above  described,  to  prevent  the  adherence  of 
the  bitumen  thereto.  Pieces  of  cloth  may  also  be  coated 
with  bitumen  on  both  sides,  by  applying  a  solution  of  bitu- 
men to  the  same  by  a  brush,  or  other  means.  Amongst 
other  uses,  such  combinations  of  bitumen  and  cloth  may  be 
applied  for  covering  ships'  bottoms,  between  the  hull  of  the 
vessel  and  the  metallic  sheathing. 

The  patentee  also  employs  the  bituminous  material  to  cover, 
and  thus  insulate,  the  conducting  wires  of  electric  telegraphs 
which  are  intended  to  be  placed  under  ground.  For  this 
purpose,  bitumen  of  a  flexible  description  is  used,  and,  when 
in  a  melted  state,  the  wire  is  conducted  through  it ;  then  the 
wire  is  caused  to  pass  through  some  die  or  orifice,  to  j'emove 
the  superfluous  bitumen;  and,  after  this,  it  is  passed  through 
water,  or,  preferably,  through  a  mixture  of  water  and  clay,  or 
water  and  lime,  so  as  to  deprive  the  surface  of  the  bitumen  of 
its  adhesive  qualities,  and  cool  it.  The  wire,  thus  coated, 
may  be  wound  on  a  reel,  or  otherwise  coiled,  in  readiness  for 
use ;  and,  in  hot  weather,  it  may  be  desirable  to  do  this  under 
water.  The  coating  upon  the  wire  will  be  more  uniform  if 
the  latter  be  previously  covered  with  some  cheap  filamentous 
material;  and  the  saturation  of  the  filamentous  material  by 
the  bitumen  will  be  much  facilitated  by  first  passing  the 
covered  wire  through  naphtha,  or  fluid  bitumen,  or  a  solution 
of  bitumen.  The  incasement  of  the  wire  with  bitumen  may 
also  be  efiected  by  covering  it  with  a  fibrous  material,  which 
has  been  previously  saturated  with  melted  bitumen,  and  then 
passing  the  covered  wire  through  a  heated  die  or  orifice,  so 
as  to  melt  or  soften  the  bitumen,  and  press  the  coating 
against  the  wire, — ^thereby  forming  a  compact  continuous 
covering. 

Figs.  4,  5,  and  6,  exhibit  another  mode  of  covering  wires, 
which  is  particularly  applicable  in  cases  where  it  may  be 
desired  to  lay  down  several  such  wires,  c,  is  a  core  of  hempen 
rope,  or  other  suitable  material,  to  which  a  thick  covering  d, 
of  flexible  bitumen  is  applied :  it  may  be  put  on  the  core  in 
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the  manner  above  described  for  covering  wires  witb  bitumen. 
Small  longitudinal  grooves  e,  are  produced  on  the  surface  of 
the  bitumen  by  corresponding  projections  in  a  heated  die  or 
collar^  through  which  the  core  c,  with  its  coverings  is  drawn ; 
then>  along  these  grooves^  the  wires  f  are  laid ;  and  finaU^^ 
the  whole  is  covered  with  longitudinal  strips  of  bitumen^  g,  m 
the  same  manner  as  explained  with  respect  to  fig.  8^  for 
making  pipes.  The  ends  of  these  bituminous  cases  may  be 
joined  by  the  methods  described  for  uniting  lengths  of  pipes. 

It  is  likewise  proposed  to  apply  the  bitumen  or  petroleum 
to  coating  the  bottoms  of  iron  ships^  or  other  metallic  bodies 
which  are  subject  to  galvanic  influences^  or  to  destruction 
by  corrosion.  The  bitumen  or  petroleum  is  dissolved  in  a 
sufficient  quantity  of  its  natural  naphtha,  and  applied  in  a  hot 
state,  by  a  brush  or  otherwise,  to  the  ship's  bottom,  or  other 
metallic  body. 

In  carrying  out  the  above  objects,  the  patentee  takes  ad- 
vantage of  the  properties  of  the  best  descriptions  of  bitu- 
men; but  he  also  points  out  the  application  to  various  uses 
(as  hereafter  described)  of  the  crude  and  less  pure  material, 
which  constitutes  the  greatest  portion  of  the  natural  bitu- 
men before  mentioned.  Supposing  it  be  desired  to  construct 
sewers,  drains,  or  water-ways,  and  that  the  trench  or  ditch  A, 
fig.  7,  is  formed  to  receive  the  structure  destined  to  construct 
the  fluids — into  such  trench  or  ditch  a  quantity  of  gravel, 
stones,  or  similar  materials  i,  is  thrown;  and  then  crude 
bitumen,  in  a  molten  state,  is  poured  thereon,  so  as  to  form 
the  same  into  concrete.  This  operation  of  throwing  in  gravel, 
and  pouring  in  melted  bitumen,  may  be  continued  until  the 
space  between  j,  and  k,  at  the  sides  of  the  trench,  is  filled ; 
and  a  core,  mould,  or  form  (indicated  by  the  dotted  circle  /,) 
may  be  used  to  regulate  the  internal  dimensions  of  the  sewer 
or  water-way.  Or  the  parts  of  the  structare  may  be  cast  in 
lengths,  of  such  forms  as  will  fit  together,  and  produce  the 
desired  construction  of  sewer,  drain,  or  water-way,  or  portions 
thereof;  and  the  blocks,  or  parts,  may  be  united  together  by 
running  in  melted  bitumen  between  the  joints,  or  by  using 
J>itumen  in  its  natural  plastic  state. 

It  is  also  proposed  to  employ  the  crude  bitumen  for  con- 
structing submerged  foundations  for  marine  works,  by  pouring 
it  in  a  boiling  state,  combined  with  gravel,  stones,  or  such 
like  materials  (constituting  a  bituminous  concrete)  into  the 
water  over  the  site  of  the  intended  foundation,  as  at  m,  fig.  8. 
It  is  stated  that  if  the  bottom  is  of  a  soft  nature,  and  the 
concrete  is  continuously  poured  thereon,  the  successive  por- 
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ticiDM  will  firmly  unite  with  those  previoasly  deponted,  and 
form  one  block  of  any  magnitude  or  strength  necessary  for 
the  superstructure,  as  represented  at  n,  fig.  9.  Such  crude 
bitumen  or  bituminous  concrete  is  used  in  like  manner  to 
support  decayed  or  undermined  piers,  pillars,  or  walls,  as 
exhibited  at  o,  fig.  10,  and  for  other  purposes,  sudi  as  ar- 
resting and  consolidating  rolling  gravel  or  shifting  sand,  and 
for  forming  embankments. 

Lastly,  die  patentee  say^i, "  I  efiect  an  object,  by  the  appli- 
cation of  crude  bitumen,  which  is  highly  condudve  to  the 
interests  of  the  British  tropical  colonies,  namely,  by  forming 
channels  watertight,  or  nearly  so,  for  enabling  the  copious 
streams  from  the  mountains — which  hitherto  have  run  to 
waste  or  been  absorbed  in  the  beds  of  the  streams — to  be 
conducted  to  the  places  where  their  fertilising  efiects  may  be 
beneficially  applied.  For  this  purpose,  I  render  the  beds  ol 
the  streams  watertight,  or  nearly  so,  by  means  of  a  coating  of 
bitumen  s,  s,  fig.  11,  which  (in  localities  destitute  of  other 
means  for  melting)  may  be  strewed  in  the  channels  and  fused 
by  burning  brushwood  or  other  combustibles  laid  amongst  or 
upon  it.'^ — [Inr oiled  January,  1852.] 


To  Harding  Hallen,  ofBurslem,  in  the  county  of  Stafford, 
manufacturer,  for  improvements  in  ^flw-Afim^*.— [Sealed 
10th  May,  1851.] 

This  invention  consists  in  constructing  gas-burners  of  a  com- 
bination of  metal  and  pot  or  fire-day,  or  other  clay  composed 
of  any  mixture  of  potters'  materials^-the  outer  part  of  the 
burner  being  made  of  metal,  and  that  part  in  which  the  holes 
are  pierced  for  the  passage  of  gas  being  made  of  clay,  and 
therefore  better  calculated  to  resist  the  action  of  the  flame, 
and  the  corrosive  efiects  of  the  products  of  combustion,  which 
quickly  destroy  gas-burners  composed  wholly  of  metal. 

In  Plate  VL,  fig.  1,  is  a  vertical  section  of  a  fish-tail 
burner,  constructed  according  to  this  invention,  a,  is  a 
metal  tube,  through  which  the  gas  ascends  to  the  exit  open- 
ings; and  by  is  a  button  of  clay  (shewn  in  plan  view  at  fig.  2,) 
with  holes  pierced  in  it  for  the  escape  of  the  gas.  Fig.  2,  is 
a  vertical  section  of  an  argand  burner,  all  of  which  is  made 
of  metal  except  the  perforated  ring  c,  (shewn  in  plan  view  at 
fig.  4,)  which  is  fire-clay.  The  buttons  and  rings  are  formed 
in  moulds  when  the  clay  is  in  a  plastic  state ;  they  are  then 
dried  and  burned  to  the  required  degree  of  hardness;  and 
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after  this  they  are  fixed  in  their  places  either  by  cement  only^ 
or  by  applying  cement  and  burnishing  down  the  edge  of  the 
metal  upon  the  upper  surface  of  the  clay.  The  patentee 
says  it  will  be  obvious  that  a  great  many  varieties  if  not  all 
kinds  of  gas-burners  may  be  formed  in  the  manner  just  ex- 
plained for  forming  fish-tail  and  argand  gas  burners :  that  is 
to  say,  by  the  insertion  of  perforated  buttons,  rings,  or  pieces 
of  pot  or  fire-clay  into  that  part  of  the  burner  through  which 
the  gas  issues. 

He  claims  the  constructing  of  gas  burners  of  a  combination 
of  metal  and  pot  or  fire-clay,  or  other  clay  composed  of  any 
mixture  of  potters'  materials,  as  above  described. — [InroUed 
November,  1851.] 


To  Alfrbd  Vincent  Newton,  of  the  Office  for  Patents,  66, 
Chancery-lane,  in  the  county  of  Middlesex,  mechanical 
draughtsman,  for  an  improved  composition,  applicable  to 
the  coating  of  wood,  metals,  plaster,  and  other  substances, 
which  are  required  to  be  preserved  from  decay ;  which 
composition  may  be  also  employed  as  a  pigment  or  paint, — 
being  a  communication. — [Sealed  19th  November,  1850.] 

The  object  of  this  invention  is  to  prepare  a  chemical  com- 
position, suitable  for  coating  wood,  metals,  plaster,  and  other 
like  substances,  and  preserving  them  from  decay.  For  this 
purpose,  a  mixture,  containing  the  following  materials,  may 
be  prepared,  either  by  the  employment  of  natural  products, 
or  of  suitable  metallurgical  rcAise  t-^ 

Metalliozino  14  parts  by  weight. 

Metallioiron 1  „ 

Oxide  (^zino  ..».» 869  „ 

Oxide  of  iion   278  „ 

Silicic  acid   70  „ 

Argil 3  „ 

Charcoal   47  „ 

Carbonate  of  zinc    223  „ 

1000 


These  substances  are  first  reduced  to  a  very  fine  powder,  and 
are  afterwards  ground  up  with  raw  fixed  oil  (poppy  and  linseed 
oil,  by  preference,  in  the  proportions  of  two  parts  of  linseed 
oil  to  one  of  poppy  oil).  The  composition,  thus  prepared,  is 
used  in  the  same  manner  as  ordinary  oil-paint, — ^it  being, 
however,  first  diluted  with  a  mixture  of  two  parts  of  raw  fixed 
oil,  and  one  part  of  essence  of  turpentine,  or  more,  if  required. 
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It  is  said  that  two  coats  of  this  composition  (over  which  any 
other  paint  may  be  afterwards  laid)  will  be  sufficient  to  pro- 
tect the  surface  of  damp  walls  from  the  effects  of  the  weather ; 
and  it  will  not  be  liable  to  crack  or  scale  off.  The  compo- 
sition is  equally  applicable  to  stone,  plaster^  wood,  metals, 
&c.;  and  may,  therefore,  be  advantageously  employed  for 
buildings  of  all  kinds,  ships,  stockades,  piers,  jetties,  sleepers 
for  railways,  turnpike  and  other  gates,  bridges,  and  other 
large  works  of  public  utility. 

When  stone  walls,  plaster,  or  cement,  are  to  be  operated 
upon,  they  must  first  be  well  scraped,  and  freed  from  all  pre- 
vious paint,  and  well  soaked  with  a  mixture  of  one  part  of 
sulphuric  acid,  at  66^,  to  five  parts  of  water.  This  liquor 
must  be  apphed  until  effervescence  ceases.  The  surface  is  then 
left  to  dry,  and  three  coats  of  the  composition  are  to  be  laid 
on, — care  being  taken  to  let  each  coat  dry  before  applying  the 
n^  coat. 

In  cases  where  the  surface  is  very  damp,  or  impregnated 
with  saltpetre,  it  will  be  found  advantageous  to  add  to  the 
composition,  above  mentioned,  from  eight  to  ten  per  cent,  of 
proto-sulphuret  of  antimony. 

The  patentee  gives  the  following  formula  (which  are  modi- 
fications of  the  improved  composition)  as  the  best  results  of 
numerous  experiments  recently  carried  on  by  the  inventor : — 

No.  I. — FirH  extraordinary  coating. 

Oxide  of  zinc 137  parts. 

Peroxide  of  iron 77  „ 

Silica   236  „ 

Alumina 30  ,, 

Charcoal 169  „ 

Metallic  iron  59  „ 

Metallic  zinc 2  „ 

Peroxide  of  manganese SCO  „ 

1000 


No.  II. — Fir9t  ordinary  coating. 

Oxide  of  zinc 170  parts. 

Metallic  zinc  2  „ 

Peroxide  of  iron 218  „ 

Metallic  iron  i  „ 

Silica 219  „ 

Alumina 29  „ 

Charcoal ill  „ 

Peroxide  of  manganese 250  „ 

1000 
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No,  III. — Second  and  third  ordinary  coatings. 

Oxide  of  sino 215  parts. 

Peroxide  of  iron 202 

Silica    275 

■  Alajnina 31 

Charcoal  124 

Metallioiion  1 

Metallic  sine  2 

Peroxide  of  manganese 150 

1000 


No.  IN.— Third  black  coating. 

Oxide  of  nno 132  parts. 

Peroxide  of  iiOB 103  „ 

Metallic  dno 2  „ 

Metallieiron  49  „ 

£Slica   805  „ 

Ahimina 26  i, 

Charcoal 233  „ 

Peroxide  of  manganese 150  „ 

1000 


I 
« 


No.  y.— Third  light  coating. 

Oxide  of  nno 287  parts. 

Peroxide  of  iron 409 

6iUca   231 

Alumina 23 

Peroxide  of  manganese 30 

Metallieiron  19 

Charcoal 1 


1000 


The  substanoes  fonning  these  oombinations  must  be  ground 
down,  and  diluted  with  the  proportions  of  oil  and  essence  of 
turpentine  above  mentioned.  In  certain  cases,  it  may  be 
advisable  to  employ  the  following  coating  or  mastic,  in  order 
to  fill  up  joints,  holes,  or  flaws,  &c.j  or  it  may  be  used  to 
coat  the  entire  surface  to  a  thickness  of  from  -g^th  to  -^rd  of 
an  inch  in  depth : — 

Carbtmate  of  lime  450  parts. 

Silica    87  „ 

Charcoal 83  „ 

Metallioiron  47  „ 

Alumina 20  „ 

Metallic  zinc  1  n 

Oxide  of  nnc 37  „ 

Peroxide  of  iron 25  „ 

Peroxide  of  manganese 250  „ 

1000 
VOL.  XL.  Z 
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These  tabstaneea  are  to  be  reduced  to  a  fine  powder,  welt 
mixed,  and  ground  to  a  Buitable  oonsistenee  in  a  mixture  of 
three  parts  of  linseed  oil  and  one  part  of  hempseed  oil. 

The  patentee  claims,  First, — the  manufaeture  of  the  com- 
position above  described,  under  any  and  all  its  modifications, 
and  its  application  as  a  pigment,  or  as  a  coating,  to  preserve 
wood,  metals,  plaster,  ana  other  substances  from  decay.  And 
particularly,  he  claims  the  use,  in  such  composition,  of  silica, 
or  silicic  acidi  or  of  silica  in  some  one  or  more  of  its  combina- 
tions,— ^the  presence  of  which  substance  is  an  essential  ele- 
ment in  the  improved  composition.  And  further,  he  claims 
the  use  of  proto-sulphuret  of  antimony,  in  the  manner  and 
for  the  purpose  above  explained.—  [InroUed  Mojf,  1851.] 


To  John  Workman,  of  Staf^fbrd-hill,  in  the  County  of 
Middlesex,  jvmist  and  furnace  builder,  for  improvements 
in  the  manufacture  of  bricks,  tiles,  and  other  articles 
made  of  like  materials. — [Sealed  81st  July,  1851.] 

This  invention  consists  in  a  method  of  making  bricks,  tiles, 
and  other  porous  articles  made  of  like  materials,  non-absorbent 
or  waterproof. 

The  apparatus  employed  in  carrying  out  this  invention  is 
represented,  in  longitudinal  vertical  section,  in  Plate  VI. 
The  bricks  or  other  articles  a,  having  been  previously  sub- 
jected to  the  process  of  burning,  are  placed  upon  the  moving 
endless  chain  b,  and  are  thereby  conducted  into  the  hot  air 
chamber  a,  which  is  heated  by  a  suitable  furnace  c,  capable  of 
raising  the  temperature  to  upwards  of  500°  Fahr.  The  bricks 
or  other  articles  are  thence  carried  downwards  by  the  endless 
chain  to  the  part  b,  of  the  apparatus,  which  forms  a  receptacle 
for  a  solution  composed  of  whale  or  seal  oil  and  sugar  of 
lead,  in  the  proportion  of  a  quarter  of  an  ounce  of  the  latter, 
-in  a  pounded  state,  to  each  gallon  of  oil :  the  solution  is  sup- 
plied from  a  cistern  d,  above ;  and  the  supply  is  regulated  by 
means  of  the  float  e,  connected  by  rods  and  levers  j^  with  the 
valve  ff,  which  closes  the  passage  h,  that  connects  the  cistern 
with  the  receptacle  b.  The  heated  bricks,  or  other  articles, 
are  thoroughly  immersed  in  the  solution;  they  are  then 
caused  to  pass  through  the  hot  chamber  c,  in  order  to  harden 
the  solution ;  and,  finally,  they  pass  from  the  endless  chain 
on  to  the  inclined  plane  i,  from  which  they  are  to  be  removed 
for  stacking.  After  this  operation,  the  bricks  or  other  ar- 
ticles should  be  subjected  to  the  action  of  the  atmosphere 
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for  about  fourteen  days.  For  bricks,  tiles,  or  otber  articles 
used  to  face  houses  and  other  buildings  that  are  exposed 
only  to  the  dampness  of  the  atmosphere  and  rain,  and  are  not 
always  in  contact  with  water  (as  is  the  case  with  those  used 
for  wharfs  or  river  walls),  linseed  oil  is  preferred  to  be  used 
instead  of  whale  or  seal  oil ;  and  the  heat  of  the  chamber  ▲, 
in  this  case,  may  be  below  500*'  Fahr. 

The  endless  chain  by  consists  of  two  sets  of  links,  made  of 
angle  or  T  iron,  hinged  or  jointed  together.  The  two  sets  of 
links  are  kept  equidistant  from  each  other  by  horizontal  cross 
rods;  across  the  top  of  the  two  sets  cross  pieces  or  plates  of 
metal  are  fixed,  which  carry  the  bricks  or  other  articles ;  and 
these  cross  pieces  or  plates  ai*e  furnished  with  vertical  rods, 
which  stand  on  each  side  of  the  bricks,  and  serve  to  keep 
them  in  their  proper  positions  upon  the  chain.  The  endless 
chain  passes  over  an  hexagonal  drum  j,  at  each  end  of  the 
apparatus,  and  is  supported  in  its  course  by  numerous  smaU 
rollers  A.  It  may  be  put  in  motion  by  any  convenient  means. 
The  top  of  the  furnace  is  covered  with  fire  tiles  or  plate  iron: 
either  of  which  may  have  a  layer  of  sand  above,  to  prevent 
the  heat  from  passing  off  too  freely. — [InroUed  January , 
1852.] 

To  John  Chattebton,  of  Birmingham,  agent,  for  certain 
improvements  in  protecting  insulated  electro-telegraphic 
wires,  and  in  the  methods  and  machinery  used  for  the  pur- 
pose.— [Sealed  12th  June,  1851.] 

This  invention  relates  to  the  protection  of  electro-telegraphic 
wires  which  are  insulated  by  a  coating  of  gutta-percha  or 
similar  material.  The  patentee  remarks  that  iron-wire  rope 
has  been  wound  around  the  gutta-percha  covering,  but  that 
it  is  open  to  the  objection  of  the  probability  of  air  and  water 
finding  their  way  between  the  strands  of  the  rope.  It  has 
been  also  proposed  to  enclose  the  gutta-percha  in  leaden 
tubing;  but  it  is  essential  that  the  metal  should  be  in  close 
and  uniform  contact  with  the  gutta-percha;  and  this  can  only 
be  effectuaUy  accomplished  by  drawing  the  tubing,  while  in 
course  of  formation,  or  as  fast  as  formed,  over  the  gutta- 
percha covering;  whereas  the  metal,  when  forced  from  the 
machine  in  the  ordinary  process  of  making  such  tubing,  is 
at  so  high  a  temperature  that  it  would  injure  the  gutta-percha. 
This  difficulty  is  overcome  by  the  present  invention,  which 
consists  in  an  improved  arrangement  of  machinery,  whereby 
leaden  tubing  is,  as  fast  as  it  is  produced,  so  lowered  in  tem- 
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perature,  u  to  be  brought  over  the  gatta-percha  oorering 
without  injuring  the  same. 

A  plan  view  of  the  improTed  arrangement  of  machinery  is 
shewn  in  Plate  YI.^  a,  represents  the  delivery-end  of  an 
hydraulic  lead  pipe-making  machine  of  the  ordinary  descrip- 
tion ;  b,  is  the  framework  that  carries  the  additional  part^ 
employed  in  effecting  the  object  of  this  invention ;  e,  is  the 

Etta-percha  covered  wire^  which  is  to  be  protected  by  the 
den  tubings  and  is  supported  by  the  rollers  d;  «,  is  the  end 
of  the  core  or  mandril  whereon  the  tubing  is  formed;  f^  is 
a  thin  wire  that  connects  the  wire  c,  with  the  core  e,  and  is 
supported  by  the  rollers  jr;  A,  is  a  trough  through  which  a 
stream  of  cold  water  is  kept  constantly  flowing,  and  wherein 
a  portion  of  the  wire^  is  immersed ;  and  i,  is  a  wooden  dmm> 
the  spindle  of  which  rests  and  turns  in  open  bearings,  so  that 
it  may  be  readily  lifted  therefrom,  and  it  is  driven  by  wheeU 
work^*,  from  the  spindle  k,  which  is  put  in  motion  by  turning 
the  handle  /. 

The  following  is  the  mode  of  working  with  this  apparatus : 
As  the  leaden  tubing  is  forced  off  the  core  e,  by  hydraulic 
pressure,  it  passes  along  the  wirey^  through  the  water-trough 
A,  and  thence  onwards  to  the  gutta-percha  covered  wire  c : 
by  which  time  it  will  be  so  cooled  down  that  it  will  not  injure 
the  gutta-percha  on  being  brought  into  contact  therewith.  A 
chain  or  cord  being  connected  to  the  leaden  tube,  it  is  thereby 
conducted  over  the  wire  c ;  and  when  any  desired  length  of 
wire  has  been  thus  covered  with  the  tubing,  it  is  cut  off,  and 
passed  through  a  die  or  between  grooved  rollers,  placed  at  m, 
whereby  the  lead  is  firmly  pressed  into  contact  with  the  gutta- 
percha; and  from  the  die  or  rollers  the  protected  wire  is  con» 
ducted  to  and  wound  upon  the  drum  i. 

In  order  to  unite  two  lengths  of  wire  which  have  been  thus 
protected,  the  lead  and  gutta-percha  are  cut  away,  at  the  ends 
to  be  joined,  for  about  two  inches,  so  as  to  leave  that  length 
of  copper  wire  bare ;  the  two  exposed  ends  of  wire  are  next 
twisted  and  soldered  together ;  after  which,  they  receive  a 
covering  of  gutta-percha,  of  the  same  size  or  diameter  as  the 
leaden  tubing;  and  then  a  socket  or  coupling  joint,  about 
five  inches  long,  is  slipped  over  the  ends  of  the  two  lengths, 
and  soldered  to  the  leaden  tubing  by  means  of  a  blow-pipe  or 
copper  bit, — a  quickly  fusible  alloy  being  used  for  this  pur- 
pose. The  instant  that  the  joining  is  completed,  cold  water 
is  thrown  over  it,  to  prevent  the  gutta-percha  being  injured 
by  the  heat. 

In  place  of  passing  the  leaden  tubing  through  the  waters 
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trough  h,  u  before  mentionedi  it  may  be  exposed^  during  its 
passage  along  the  wire  /  to  a  current  of  cold  air ;  but  the 
former  plan  of  cooling  is  preferred.  Insteadi  also,  of  the 
leaden  tubing  being  drawn  over  the  oovered  wire  as  described, 
the  covered  wire  may  be  drawn  through  the  tubing,  by  first 
drawing  the  tubing  to  the  desired  length  over  a  plain  wire, 
to  the  end  of  which  the  covered  wire  is  attached,  and  then 
pulling  out  such  plain  wire,  and  consequently  causing  the 
covered  wire  to  occupy  its  place  in  the  tube.  When  two  or 
more  wires  are  to  be  enclosed  in  one  tube,  each  wire  is  in- 
sulated with  gutta-peroha,  or  similar  material,  independently; 
and  then  they  are  twisted  together  so  as  to  form  a  rope, 
which  is  then  covered  with  leaden  tubing  ^in  the  same  manner 
as  a  single  wire. 

The  patentee  claims  the  protecting  of  electro-telegraphic 
wires,  when  insulated  by  a  coating  of  gutta-percha  or  other 
analogous  material,  by  lead  or  other  metal  tubing,  passed  or 
drawn  over  the  same,  according  to  the  methods  and  by  means 
of  the  machinery  before  described :  that  is  to  say,  in  so  far  as 
regards  the  passing  of  the  tubing,  as  it  is  formed,  over  plain 
wire,  attached  to  the  end  of  the  core ;  the  lowering  of  the 
temperature  of  the  tubing  before  bringing  it  into  contact 
with  the  gutta-percha  insulated  wire;  and  the  final  com- 
pressing of  the  whole  together  by  dies  or  grooved  rolls.--- 
[InroUed  December,  1861.] 


To  HvNRT  Gltnn,  iff  Bruian-elreei,  Berkeley-egnare,  Gent., 

and  Rudolph  Affbl,  of  Oerrard-sireet,  Soho,  anastatic 

.  printer,  for  in^ovements  in  the  manufiieture  or  treatment 

.   of  paper  orfabrice  to  prevent  copies  or  impressions  being 

taken  of  any  writing  or  printing  thereon. — [Sealed  14th 

August,  1851.] 

The  patentees  remark  that  it  is  weU  known  that  by  means  of 
recent  discoveries  a  facsimile  of  an  original  printed  document, 
however  elaboratelv  engraved  or  designed,  can  be  produced  in 
a  very  short  time  from  the  paper  impression  itself;  and  any 
person  moderately  acquainted  with  lithographic  and  rincogra- 
phic  printing  can  obtain  any  number  of  exact  copies  without 
the  aid  of  an  artist  or  engraver.  Now  this  invention  consists 
in  so  manufacturing  or  treating  paper  or  fabrics  as  to  prevent 
a  transfer  or  reproduction  of  any  bank  note,  bond,  bill  of 
exchange,  cheque,  engraving,  writing,  litho^aph,  or  other 
document  or  print  being  made  by  a  transfernng  process. 


198  BeceiU  PaienU^ 

For  the  above  purpose,  the  paper  or  fabric  is  imbued  or 
impregnated  with  materiids  which  wiU  prevent  a  transfer,—^ 
which  materials  will  either  be  acted  on  chemically  by  the  sur- 
face  or  materials  used  to  produce  a  transfer,  or  will  impart  to 
the  paper  or  fabric  such  a  protective  quality  as  will  prevent  a 
successful  transfer.  The  following  is  the  method  of  carrying 
out  the  invention  which  the  patentees  believe  to  be  the  best  :— 
A  solution  of  a  salt  of  copper  (by  preference,  a  nitrate  or  sul- 
phate) is  mixed  with  the  pulp  of  which  the  paper  is  to  be 
made ;  and  then  an  alkali  or  alkaline  salt  (phosphate  of  soda 
being  preferred)  is  added,  in  order  to  produce  a  cupreoua 
precipitate  (either  hydrated  oxide  of  copper  or  a  salt  of  copper) 
until  reddened  litmus  paper  turns  blue  on  testing  it  therewith : 
one  ounce  of  nitrate  of  copper,  or  its  equivalent  of  sulphate 
of  copper,  is  sufficient  for  two  gallons  of  pulp ;  and  less  may 
be  used  if  the  color  is  found  objectionable.  After  this,  the 
pulp  is  to  be  carefully  washed  with  water,  and  then  made 
mto  paper.  The  patentees  mix  with  an  alkali  as  much  fixed 
oil  (not  a  drying  oil)  as  it  will  convert  into  soap,  and  heat 
the  same  until  thoroughly  melted ;  and,  while  in  a  state  of 
ebullition,  they  add  old  palm  oil,  and  heat  until  thoroughly 
incorporated ;  —or  they  prepare  a  mixture  of  equal  parts  of 
white  soft  soap  and  old  palm  oil,  A  (|uantity  of  the  soapy 
mixture  is  dissolved  in  boiling  water,  m  the  proportion  of 
half  a  pound  of  the  mixture  to  each  gallon  of  water;  and  into 
this  solution  the  paper,  which  has  been  impr^ated  with 
copper  when  in  the  state  of  pulp,  is  dipped.  The  paper  is 
then  sized  in  the  usual  way;  or  the  size,  without  alum,  might 
be  mixed  with  the  soap  solution,  previous  to  immersing  the 
paper  in  it ;  or  the  soap  solution  might  be  combined  with  the 

ulp  when  the  same  has  been  impregnated  with  copper. 

"hen  the  destruction  of  the  original  document  is  not  desired, 
and  it  is  only  sought  to  prevent  a  transfer  being  taken,  then 
the  soap  solution  may  be  used  alone  without  the  copper;  and 
it  may  be  mixed  with  the  pulp  of  which  paper  is  to  be  made ; 
or  unsized  paper  may  be  dipped  in  it,  and  afterwards  sized ; 
or  it  may  be  mixed  with  the  size  without  alum. 

In  order  to  prevent  a  transfer  being  taken  from  paper  or 
fabric  made  in  the  usual  way,  the  same  is  to  be  soaked  or 
otherwise  impregnated  with  a  saturated  solution  of  sulphate 
of  copper,  or  its  equivalent  of  nitrate,  or  other  soluble  salt  of 
copper ;  when  dry,  it  is  to  be  dipped  into  a  solution  of  alkali 
or  alkaline  salt  (by  preference,  phosphate  of  soda),  sufficiently 
strong  to  convert  the  soluble  salt  of  copper  into  an  insoluble 
one ;  after  which  it  is  to  be  carefully  washed  in  water,  driedj 
and  then  dipped  in  the  soap  solution. 


^ 
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'  The  patentees  state,  that  the^  do  not  confine  themselves  to 
the  salts  of  copper  above  mentioned,  as  other  salts,  having  a 
similar  effect,  may  be  used,  but,  as  they  believe,  with  not  so 
good  a  result, — such,  for  instance,  as  salts  of  lead  or  other 
metals,  and  which  chemists  well  know  to  be  capable  of  ^ect-^ 
ing  the  object  above  described :  that  is,  such  as  will  be  acted 
on  chemically  by  the  surface  or  materials  employed  to  pro* 
duce  a  transierred  impression  from  a  document. — [InroUed 
February,  1852.] 


To  Felix  Charles  Victob  Leon  Levacheb  D^Ubclb,  qf 
Paris,  France,  farmer,  for  improvements  for  increasing  the 
produce  ofaiUumn  wheat. — [Sealed  12th  June,  1851.] 

The  patentee  commences  his  specification  by  stating,  that,  up 
to  this  time,  autumn  wheat  has  been  wrongly  treated,  on  the 
supposition  that  it  is  an  annual  plant ;  whereas,  he  has  dis- 
covered, by  study  and  repeated  experiments,  that  autumn 
wheat  is,  by  nature,  essentially  and  positively  biennial,  like 
beet-roots,  carrots,  &c.  Now,  his  invention  consists  in  de- 
veloping the  biennial  properties  of  autumn  wheat  by  a  peculiar 
plan  of  planting  and  treating  the  same,  by  which  the  produce 
will  be  considerably  increased. 

The  mode  of  carrying  out  this  invention  is  as  foQows : — 
The  ground,  on  which  it  is  proposed  to  sow  the  grain,  should 
be  tilled  and  well  manured,  either ],before  the  winter,  or  at  the 
beginning  of  the  spring,  so  as  to  be  ready  to  receive  the  wheat 
between  the  20th  of  April  and  the  10th  of  May,  and  not  be*- 
fore.  The  patentee  prefers  this  period  for  sowing,  because 
if  that  operation  takes  place  sooner,  there  is  a  chance  of  the 
plant  being  ia  blossom  the  same  year,  which  cannot  be 
the  case  when  the  sowing  ia  performed  during  the  period 
referred  to,  and  therefore  the  plant  really  becomes  biennial. 
The  period  of  sowing  may  however  be  advanced  in  course 
of  time  and  from  year  to  year ;  for,  if  it  were  not  for  the 
present  degeneracy  of  the  plant,  the  sowing  might  take 
place  now  at  the  beginning  of  March.  Each  grain  of  wheat 
must  be  sown  separately,  and  must  occupy  a  surface  the 
extent  of  which  will  be  smaller  in  proportion  as  the  ground 
is  poorer  in  condition,  and  larger  as  the  ground  is  better 
manured  and  the  wheat  in  a  less  degenerate  state.  The 
wheat  is  planted  in  rows  of  holes,  formed  at  regular  dis- 
.tances  apart  (between  the  extremes  of  9^  inches  and  28^ 
inches)  in  each  direction; — ^the  holes  of  each  succeeding  row 
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will  never  putrefy,  bat  become  exsiccated  and  dried  like  a 
mummy,  without  the  least  indication  of  decomposition.  Tbua 
the  ^*  sirocco/^  or  dry  wind^  which  blows  in  the  sandy  deserta 
of  Africa,  is  found  to  preserve  animal  matter  for  ages,  even 
in  that  high  temperature ;  and  Dr.  Shaw  tells  us,  that  ''  at 
Saibah,  which  lieth  about  the  half  way  betwixt  Bas  Sem  and 
Egypt,  there  are  a  number  of  men,  asses,  and  camels,  which 
have  been  preserved,  from  time  immemorial,  in  this  manner.'^ 
They  are  supposed  to  have  belonged  to  some  caravan,  which, 
in  passing  over  these  sandy  deserts,  was  destroyed  or  suffo- 
cated by  the  sirocco.  To  this  class  also  belong  the  mummied 
reUcs  lately  discovered  in  South  America,  and  which  are  pre- 
sumed to  be  the  bodies  of  ancient  Peruvians,  similarly  suffo- 
cated in  attempting  to  cross  the  burning  deserts  of  their 
country  when  invaded  by  the  legions  of  Piaarro. 

Another  source  of  preservative  power  is  found  in  the  ab- 
sence of  heat,  or  what  is  called  cold.  Without  heat  none  of 
the  phenomena  of  fermentation  can  go  on ;  thus  the  acetous 
fermentation  requires  a  temperature  of  70^  or  80^  Fahr.,  and 
ceases  at  50^;  the  alcoholic  requires  {rom  60°  to  70%  and 
ceases  at  40°;  whilst  the  putrefactive  is  most  active  about 
100°,  and  becomes  imperceptible  at  36°.  On  this  account, 
meat  which  is  frozen,  or  at  a  temperature  of  82°,  will  keep 
for  any  length  of  time.  Thus  the  celebrated  traveller  Pallas 
mentions  the  fact,  that  the  carcase  of  a  rhinoceros  (an  animal 
essentially  of  a  warm  climate)  was  found  on  the  banks  of  a 
river  that  falls  into  the  Lena,  below  Jacutsk,  in  Siberia.  This 
carcase  was,  at  first,  quite  entire,  and,  indeed,  many  of  the 
muscles  and  tendons  were  actually  adhering  to  the  head  when 
Pallas  received  it.  The  preservation  of  this  animal,  says 
Professor  Playfair,  was,  no  doubt,  owing  to  its  burial  in  earth 
perpetually  in  a  state  of  congelation ;  for  the  place  is  in  the 
64th°  parallel  of  latitude,  where  the  ground  is  never  thawed, 
but  to  a  small  depth  beneath  the  surface.  But  a  still  more 
remarkable  example  of  this  description  of  preservation  was 
discovered  in  the  same  region  about  the  year  1 799.  This 
was  the  body  of  an  enormous  animal  found  imbedded  in  a 
block  of  ice  upwards  of  200  feet  high.  When  first  noticed, 
this  animal  was  about  40  feet  beneath  the  surface,  and,  as  the 
ice  gradually  thawed  away,  the  carcase  became  exposed.  The 
hair,  skin,  and  flesh,  when  first  disclosed,  were  in  such  good 
preservation,  that  dogs,  and  other  animals,  devoured  them, 
and  preyed  for  weeks  upon  the  body.  According,  however, 
to  Cuvier,  by  whom  this  animal  has  been  examined,  it  differs 
from  every  species  of  the  elephant  now  known,  as  well  as  from 
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the  bones  of  the  large  animals  discovered  in  America;  nor 
has  it  any  resemblance  to  any  animal  now  existing  on  the 
face  of  the  globe.  Cuvier^  therefore^  considers  it  as  antedi- 
luvian ;  and^  in  his  opinion,  it  has  been  preserved  from  the 
period  of  the  deluge  in  the  mass  of  ice  which  enveloped  it. 
The  same  principle  is  practically  applied  in  Russia  at  this 
day ;  and  veal,  frozen  in  Archangel,  is  a  conunon  commodity 
in  the  markets  of  St.  Petersburg;  from  whence  has  been 
derived  the  custom  of  freezing  the  Scotch  and  Irish  salmon, 
which  is  now  sent  to  London  in  such  perfect  preservation. 
Nor  must  it  be  forgotten,  that  Bacon,  the  father  of  modem 
philosophy,  caught  cold  and  lost  his  life  in  an  experiment  of 
"  stuffing  a  fowl  with  snow,  to  preserve  it,  which  answered 
remarkably  well,''  according  to  the  statement  of  this  great 
enquirer  into  the  mysteries  of  nature.  It  is,  therefore,  per- 
fectly certain  that,  by  a  low  temperature,  the  putrefactive 
process  may  be  prevented  or  arrested  for  an  indefinite  period; 
and  nothing  but  the  impossibility  of  securing  the  above  con- 
dition interferes  with  the  practical  application  of  this  plan. 
There  is,  however,  a  circumstance  connected  with  the  after 
treatment  of  these  frozen  provisions  which  deserves  mention, 
and  that  is,  the  rapidity  with  which,  when  thawed,  they  begin 
to  decompose.  This  is  a  serious  inconvenience  in  the  case  of 
salmon ;  but  may  be  almost  entirely  prevented  by  attention 
to  the  mode  in  which  they  are  thawed.  From  what  we  have 
before  said  concerning  the  action  of  dew  and  distilled  water^ 
it  is  clear  that,  if  any  substance,  when  frozen,  be  exposed  to 
warm  air,  the  moisture  of  the  air  will  be  deposited  on  the 
frozen  body  in  the  state  of  dew,  exactly  as  happens  when  a 
bottle  of  iced  water  is  brought  into  a  warm  room.  But  this 
moisture  contains  the  element  of  decomposition ;  and,  there- 
fore, the  moment  that  the  frozen  body  has  thawed,  and  its 
temperature  risen  a  little,  the  putrefactive  fermentation  sets 
in  with  the  greatest  possible  vigour;  and,  in  two  hours,  a 
week's  work  of  damage  may  be  effected.  To  remedy  this 
inconvenience,  fish,  or  other  frozen  provisions,  shomd  be 
placed  in  cold  water,  to  which  a  little  salt  has  been  added, 
and  there  retained  until  the  process  of  thawing  is  complete ; 
when  they  may  be  exposed  and  treated  like  fresh  articles  of 
the  same  description. 

Thus  far  our  remarks  have  been  applied  solely  to  raw  or 
uncooked  meats ;  but  the  practical  bearing  of  the  object  which 
we  have  in  hand  really  points  to  those  which  are,  more  or 
less,  cooked  and  preserved.  It  is  with  reference  to  provisions 
of  this  kind  that  a  parliamentary  enquiry  is  now  in  progress ; 
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■nd  we  eannot  do  better  than  shew  the  great  importttiiee  of 
the  sabject  to  a  maritime  nation  like  Great  Britain^  by  stating, 
that  these  proyisionSi  when  aonnd,  are  an  absolute  preventive 
of  sea-scurvy,—- a  disease  said,  on  good  authority,  to  have 
destroyed  more  life,  and  to  have  done  more  damage  to  our 
navy,  than  all  the  enemies  and  tempests  which  that  navy  ever 
encountered.  We  need  not  go  far  in  search  of  evidence  to  prove 
the  fearful  havoc  caused  by  this  disease;  for  V(t  are  well  fur- 
nished by  the  history  of  Admiral  Anson's  memorable  expedi- 
tion to  diamage  the  interests  of  Spain  in  the  Pacific  Ocean,  by 
intercepting  the  annual  treasure  ship  or  galleon  on  her  return 
to  Europe.  In  spite  of  everything  that  care  and  experience 
could  do,  Anson  tells  us  that  he  lost,  in  all,  fully  four-fifths 
of  his  people  by  scurvy.  Of  four  hundred  men,  with  whom 
the  Centurion  departed  from  England,  only  two  hundred 
lived  to  reach  the  island  of  Juan  Femandei,  and  no  more 
than  eight  of  these  were  capable  of  doing  duty ;  and  but  for 
a  supply  of  others  at  St.  Helena,  there  would  not  have  been 
strength  remaining  to  cany  the  ship  to  her  anchorage.  After 
describing,  in  the  most  pathetic  manner,  the  dreadful  suffer- 
ings of  his  crew,  and  rejoicing  at  the  improvement  caused  by 
the  sojourn  at  Juan  Fernandez,  the  writer  concludes, — ^''I 
therefore  shall  sum  up  the  total  of  our  loss  since  our  departure 
from  England,  the  better  to  convey  some  idea  of  our  past 
Bufierings  and  our  present  strength.  We  had  buried,  on 
board  tifie  Centurion,  since  leaving  St.  Helena,  two  hundred 
and  ninety-two  men,  and  had  remaining  on  board  two  bun- 
ited  and  fourteen.  This  will,  doubtless,  appear  a  most  ex* 
traordinary  mortality;  but  yet,  on  board  the  Gloucester  (his 
pther  ship  of  war)  it  had  been  much  greater;  for,  out  of  a 
much  smaller  crew  than  ours,  they  had  buried  the  same  num- 
ber, and  had  only  eighty-two  remaining  alive.  It  might,'' 
eontinues  Anson,  ''have  been  expected  that,  on  board  the 
Tryal  (a  provision  ship),  the  slaughter  would  have  been  most 
terrible;  but  it  happened  otherwise,  for  she  escaped  more 
favorably  than  the  rest,  since  she  only  buried  forty-two,  and 
had  now  thirty-nine  remaining.''  The  real  object  of  the 
voyage  was,  however,  not  yet  commenced ;  though,  out  of  961 
men,  with  which  the  three  vessels  left  England,  626  were 
dead  before  this  time. 

It  is  almost  superfluous  to  multiply  instances  of  the  same 
kind ;  though,  in  order  to  demonstrate  the  great  utility  of  pre-i 
served  meats  in  the  navy,  we  shall  give  two  or  three  other 
examples,  as  there  is  evidently  a  desire,  in  certain  quarters, 
to  get  rid  of  a  trifling  labor  and  responsibility,  by  excluding 
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this  dass  of  proyiaions  altogether  from  our  vietoalling  depart-* 
ments.  In  October^  1788|  the  fleet  of  Admiral  Keppell  came 
into  harbour^  and,  before  the  end  of  December,  had  sent 
8,600  sick  to  the  hospital  at  Haslar.  In  1779,  the  channel 
fleet,  under  Sir  C.  Hardy,  sent  2,500  to  the  hospital,  and  re- 
tained more  than  1000  on  board  for  want  of  hospital  accom- 
modation. Within  four  months,  during  a  subsequent  year, 
6,064  were  sent  to  Haslar ;  and  Sir  Richard  Hawkins  asserts, 
that,  within  the  space  of  twenty  years,  to  his  own  knowledge, 
not  less  than  10,000  men  had  died  of  scurvy.  When  Admiral 
Geary's  fleet  returned  to  Portsmouth,  after  a  ten  weeks'  cruise 
in  the  Bay  of  Biscay,  2,400  men  were  ill  of  the  scurvy;  and 
the  gross  number  of  admissions  into  the  hospital  that  year 
was  11,782,  of  whom  909  died.  Now,  the  highest  medical 
authorities  in  this  kingdom,  and  also  on  the  continent,  have 
all  expressed  the  opinion,  that  this  fear  Ail  disease  and  mortality 
18  altogether  caused  by  the  use  of  salt  provisions ;  and  the 
evidence  of  a  host  of  navy  surgeons  and  officers  can  be  ad- 
duced to  corroborate  the  truth  of  this  view :  therefore,  not 
only  motives  of  humanity,  but  also  of  self-interest,  imperatively 
demand  that,  wherever  unsalted  provisions  can  be  used,  their 
employment  should  be  insisted  on,  by  the  voice  of  the  entire 
nation.  Such  being  the  case,  it  becomes  necessary  for  us  to 
enquire  how  fSar  the  art  of  preserving  unsalted  provisions  has 
reached  that  degree  of  uniformity,  and  certainty  of  result, 
which  alone  can  warrant  their  introduction  into  the  navy. 

The  first  successful  attempt  at  the  preservation  of  unsalted 
meats  is  of  French  origin,  and  due  to  the  inventive  skill  of 
M.  Appert.  This  gentleman,  so  long  ago  as  the  year  1810| 
received  from  the  Board  of  Arts  and  Manufactures  of  Paris 
the  sum  of  12,000  francs  for  his  discovery  of  a  mode  of  pre- 
serving animal  and  vegetable  substances ;  the  results  of  which 
had  been  then  amplv  attested,  by  a  prolonged  experience  in 
the  French  navy.  Shortly  after  this  period,  Appert  induced 
a  Mr.  Durant  to  visit  London,  for  the  purpose  of  taking  out 
a  patent ;  and  this  was  accordingly  done  towards  the  end  of 
the  year  1811.  In  this  patent,  however,  the  claims  were 
ridiculously  wide,  so  much  so,  that  the  patent  right  was  sub- 
sequently infringed  with  impunity.  The  claims  included  all 
kinds  of  fruit,  meat,  and  vegetables,  when  subjected  to  the 
action  of  heat  in  closed  vessels,  more  or  less  freed  from  air. 
As,  however,  the  Society  of  Arts,  in  London,  had  presented, 
in  1807,  a  premium  to  a  Mr.  T.  Saddington,  for  ^'  a  method 
of  preserving  fruit  without  sugar  for  house  or  sea-stores''—-^ 
which  method  is  exactly  the  same  as  that  of  M.  Appert — the 
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validity  of  Dorant's  patent  was  at  once  called  in  question. 
Nevertheless^  so  satisfactory  were  the  results,  when  applied  to 
animal  food,  or  mixed  provisions,  that  the  patent  was  even- 
tually purchased  from  Durant  by  Messrs.  Donkin,  Hall,  and 
(ramble,  for  the  sum  of  £1,000 ;  and  the  firm,  thus  esta- 
blished, became  at  once  the  sole  manufacturers  of  preserved 
meats  in  this  country.  The  process  of  Appert  was,  however, 
extremely  defective  m  a  manufacturing  point  of  view.  No- 
thing but  glass  bottles  were  to  be  used  for  containing  the 
meats ;  and  M.  Appert  remarks, — "  I  choose  glass  for  this 
purpose,  as  being,  the  most  impenetrable  to  air,  and  have  not 
ventured  to  make  any  experiment  with  a  vessel  made  of  any 
other  substance/'  Of  course  the  fragility  of  this  material, 
and  the  great  difficulty  of  hermetically  sealing  the  bottles 
with  corks,  threw  an  incalculable  impediment  in  the  way  of 
the  process  as  a  commercial  undertaking.  Nor  was  it  until 
after  a  long  series  of  difficult  and  expensive  experiments  that 
Messrs.  Donkin,  Hall,  and  Gamble  were  able  to  overcome  the 
primary  difficulties  of  this  invention,  and  produce  provisions 
successfully  preserved  in  tin  vessels.  Since  that  time  but 
little  alteration,  and  less  improvement,  has  been  made  in  the 
art,  the  principles  of  which  are  far  more  complex  than  has 
hitherto  been  supposed. 

From  the  researches  of  M.  Gaylussac,  it  appeared  that  the 
absence  of  oxygen  was  reqmsite  to  prevent  fermentation ;  but 
it  is  now  certain,  that  oxygen  may  be  present  with  fermentable 
matters  without  producing  any  effect  whatever.  As  there 
are  substances  and  conditions  which  cause  or  accelerate  fer- 
mentation, so  there  are  others  which  prevent  or  retard  it; 
and  this  is  true,  whatever  be  the  nature  of  the  fermentation. 
Although,  therefore,  the  exclusion  of  oxygen  be  a  means  of 
preventing  putrefaction,  it  is  not  the  only  means,  nor  is  it, 
indeed,  the  easiest  or  simplest  in  application.  The  process 
of  Appert  certainly  does  not  depend  upon  the  exclusion  of 
oxygen  from  the  provisions  he  preserved,  nor  is  this  principle 
included  in  the  improved  process  still  practised,  with  such 
marked  success,  by  the  well-known  firm  of  Gamble,  at  Cork. 
We  have  had  an  opportunity  of  examining  the  air  contained 
in  perfectly  sound  canisters  of  Gamble's  provisions,  and  have 
constantly  found  it  to  afford  distinct  evidences  of  the  presence 
of  oxygen  gas,  even  in  cases  several  years  old.  The  quantity 
is,  indeed,  much  less  than  that  in  atmospheric  air,  but  its 
existence  is  clear  and  undeniable.  Hence  we  must  look  for 
some  other  theory  than  that  which  refers  putrefaction  to  the 
presence  of  uncombined  oxygen,  if  we  wish  to  speculate  upon 
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the  modus  operandi  of  Gamble's  method.  Appert  seems  to 
have  had  a  decided  doabt  as  to  the  sufBcieney  of  the  oxygen 
theory,  for  he  teUs  as  that  "  fire  has  a  peculiar  property,  not 
only  of  changing  the  combination  of  the  constituent  parts  of 
vegetable  and  animal  productions,  but  also  of  retarding,  for 
many  years  at  least,  if  not  of  destroying  altogether,  the  natural 
tendency  of  these  same  products  to  decomposition/'  And 
this  opinion  is  confirmed  by  many  startling  facts,  which  can- 
not be  reconciled  to  the  supposition  that  oxygen  is  the  sole 
or  even  principal  agent  of  decomposition.  Thus  milk,  which 
has  been  merely  scalded,  will  keep  much  longer  from  the 
efifect  of  this  process,  even  though  freely  exposed  to,  or  pur- 
posely impregnated  with,  oxygen  gas.  All  kinds  of  meat 
exhibit  a  similar  result.  Again,  very  minute  quantities  of 
some  mineral  substances,  as  arsenic  and  corrosive  sublimate, 
or  of  organic  matters,  such  as  creosote,  naphtha,  and  the 
volatile  oils,  have  the  same  action  when  applied  to  meat  or 
vegetables;  and,  generally  speaking,  anything  which  will 
coagulate  albumen  has  a  preservative  power  upon  organic 
substances.  So  that  oxygen  appears  to  exert  a  decomposing 
force  only  when  one  or  other  of  the  forms  of  soluble  albumen 
is  present.  Now,  the  method  of  Appert,  as  improved  by 
Ghimble  (for  the  firm  of  Donkin,  Hall,  and  Gamble  no  longer 
exists),  is  to  render  the  albumen  of  the  meat  or  vegetable  in- 
soluble, and  therefore  scarcely,  if  at  all,  susceptible  of  the 
action  of  atmospheric  oxygen.  By  this  means  the  total  ex- 
clusion of  air  from  the  tin  cases  is  rendered  unnecessary,  for 
even  if  a  small  quantity  of  air  remains  in  the  case,  it  will  exert 
no  more  influence  than  happens  to  a  piece  of  coagulated  albu- 
men, or  hard-boiled  white  of  egg,  which,  as  is  well  known, 
may  be  exposed  to  the  air  for  years  without  sensible  alteration, 
though,  in  its  uncoagulated  state,  it  immediately  putrefies.  If, 
therefore,  we  were  desired,  in  a  few  words,  to  express  the 
essential  characteristics  of  Gamble's  process,  it  would  not  be 
by  referring  to  the  exclusion  of  air,  but  to  the  thorough  coagu- 
lation of  the  albumen,  that  we  i^ould  look  for  a  satisfactory 
description.  In  this  process  the  meat,  more  or  less  cooked, 
is  placed,  with  a  quantity  of  gravy,  in  a  tin  vessel,  capable  of 
being  hermetically  sealed  with  solder;  it  is  then  heated,  for 
some  time,  in  a  bath  of  muriate  of  lime,  and  the  aperture 
neatly  soldered  up.  After  this  it  is  again  exposed  to  the 
action  of  the  heated  bath  for  a  period,  which  varies  with  the 
size  and  nature  of  the  contents  of  the  vessel ;  and  to  prove 
that  this  latter  operation  is  really  the  most  important  of  the 
whole,  it  sometimes  happens  that  cases  which  have  begun  to 
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decompose  are  opened>  reaoldered^  and  again  submitted  to  the 
muriate  of  lime  bath^  with  the  most  perfect  success,  as  re- 
gards the  ultimate  result.  There  is,  however,  no  little  diffi- 
culty in  effecting  the  thorough  coagulation  of  albumen  by 
heat,  when  the  quantity  of  albumen  is  small  in  proportion  to 
the  water  present.  A  long  continued  and  rather  high  tem- 
perature is  then  needed ;  more  especially  if  vinegar  or  lactic 
acid  be  present  in  the  fluid,  as  these  tend  to  retain  the  albu- 
men in  solution:  much  must  therefore  depend  upon  prac- 
tical experience ;  and  it  is  not  improbable  that  a  heat  in  the 
bath  but  little  higher  than  that  of  boiling  water,  would  afford 
more  uniform  results  than  can  be  obtained  with  a  boiling 
saturated  solution  of  muriate  of  lime.  This  subject  will, 
however,  be  more  fully  discussed  when  speaking  of  Gbldner's 
process. 

Although  by  no  means  free  from  occasional  failures,  and 
certainly  requiring  improvement,  the  system  of  Gamble  has, 
in  practice,  worked  well ;  and  provisions  have  been  kept,  in 
this  way,  for  a  period  of  more  than  twenty-six  years,  without  the 
slightest  alteration  in  their  peculiar  qualities.  And  so  well  is 
this  fact  known  and  appreciated  by  British  naval  officers  in 
general,  that  few  vessels  now  leave  our  ports  without  at  least  a 
proper  supply  for  cabin  use.  It  was  found  by  Sir  John 
Ross  that  a  number  of  cases  of  these  preserved  provisions,  left 
for  many  vears  upon  Fury  beach,  and  exposed  to  excessive  va- 
riations of  temperature,  were,  nevertheless,  perfectly  sound  and 
wholesome  as  food  when  opened. 

Ouided,  probably,  by  theoretical  considerations,  and  too 
much  impressed  with  the  necessity  of  excluding  oxygen, 
a  Mr.  Qoldner,  some  few  years  ago,  adopted  the  idea, 
originally  conceived  by  Sir  Humphrey  Davy,  of  enclosing 
cooked  provisions  in  a  complete  vacuum.  For  this  purpose 
the  provisions,  slightly  cooked  on  the  surface,  were  enclosed 
in  canisters,  similar  to  those  of  Gamble,  but  stronger,  and 
provided  with  a  small  opening  in  the  cover.  These  canisters 
were  then  subjected  to  the  heat  of  a  bath,  or  otherwise  rapidly 
heated,  until  steam,  of  a  very  high  tension,  issued  from  the 
opening  in  the  cover.  At  this  moment  a  slight  condensation 
was  effected  by  the  application  of  a  cold  and  damp  rag  or 
sponge,  and  simultaneously  with  this  the  small  opening  was 
soldered  up.  In  theorvi  nothing  could  seem  better  adapted 
to  insure  success ;  but,  from  the  late  parliamentary  disclosures, 
it  is  evident  that  the  practical  working  of  the  invention  affords 
any  thing  but  a  satisfactory  result.  Nor  is  there  much  diffi- 
culty in  conceiving  how  this  may  arise,  as,  in  the  first  place. 
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the  application  of  a  sudden  high  heat  to  non-conducting  ma- 
terials^ is  almost  certain  to  give  rise  to  that  peculiar  condition 
of  water  called  the  spheroidal  state^  and  by  which  the  interior 
of  the  meat  will  be  as  thoroughly  protected  from. the  effect 
of  heat  as  if  no  heat  were  applied.  Hence,  even  though 
steam,  in  abundance,  may  issue  from  the  small  opening  in 
the  cover,  this  is  no  proof  that  the  meat  in  the  centre  of  the 
vessel  is  even  warm ;  and  stiU  less  does  it  warrant  the  suppo- 
sition that  the  soluble  albumen  is  thoroughly  coagulated; 
and,  without  which,  as  we  have  stated,  preservation  is  scarcely 
possible.  But,  in  addition  to  this,  the  application  of  a  damp 
rag,  in  the  way  described,  is,  of  all  others,  that  by  which  a 
portion  of  air  is  most  likely  to  be  drawn  into  the  vessel  at  the 
very  moment  when  its  total  expulsion  is  taken  for  granted ; 
and  both  these  circumstances  are  more  liable  to  happen  with 
large  than  with  small  canisters.  If,  however,  the  meat  has 
been  but  partiallv  cooked,  in  consequence  of  the  water  in  it 
assuming  the  spneroidal  condition,  and,  at  the  same  time, 
atmospheric  oxygen  is  included,  there  can  be  no  manner  of 
doubt  that  putrefaction  will  occur,  and  run  its  course  with 
the  same  rapidity  as  if  no  process  whatever  had  been 
employed  to  prevent  it.  That  water  so  situated  in  the 
substance  of  flesh  is  extremely  prone  to  take  on  the  form 
called  spheroidal,  needs  no  other  proof  than  that  the  human 
hand  may  be  deliberately  passed  through  molten  brass  or 
iron  with  perfect  impunity,  and  without  even  sensibly  warm- 
ing of  the  fingers,  as  illustrated  by  M.  Boutigny.  It  is  not, 
therefore,  enough  to  expose  these  canisters  of  provisions  to 
heat,  unless  that  heat  be  so  gradually  applied  as  to  prevent 
the  assumption  of  a  spheroidal  state  by  the  watery  portion  of 
the  food ;  and  we  cannot  help  thinking,  that  much  of  the 
disappointment  and  loss,  consequent  upon  this  kind  of  manu- 
facture, has  its  origin  in  a  want  of  attention  to  the  above 
circumstance.  Where  all  power  of  circulation  is  prevented, 
as  in  the  instance  of  these  semi-solid  meats,  the  tendency  of 
the  part  in  immediate  contact  with  the  source  of  heat  to 
acquire  a  temperature  capable  of  inducing  the  spheroidal  con- 
dition, must  be  very  great  indeed ;  and  hence,  in  speaking  of 
the  muriate  of  lime  bath,  employed  by  Gamble,  we  took 
occasion  to  hint,  that  more  uniform  results  might  perhaps  be 
obtained  by  a  moderate  than  by  a  high  temperature.  The 
probability  is,  that  no  advantage  is  gained  by  exceeding  220® 
of  Fahr.;  and,  viewing  the  subject  chemically,  even  this 
seems  too  high,  where  time  is  less  an  object  than  perfection 
of  manufacture. 

VOL.  XL.  2    B 


210  Sdentific  Notices. 

It  now  remains  only  to  offer  a  few  remarks  on  tbe  cooking 
of  animal  food,  and  its  application  to  the  wants  of  humanity. 
If  flesh  be  digested  for  a  short  time  in  cold  water  or  brine, 
it  parts  with  several  of  its  most  important  constituents ;  and 
therefore  the  practice  of  laige  and  repeated  washing  is  an 
unwise  and  extra-fastidious  operation.  Cold  water  dissolves 
from  meat  its  soluble  phosphates,  its  lactic  acid,  its  kreatine, 
and  kreatinine,  as  well  as  its  albumen.  Without  these  con- 
stituents, however,  the  meat  neither  is,  nor  can  be,  fitted  to 
supply  the  muscular  wear  and  tear  of  the  human  frame.  In 
fact,  one  of  these  substances  (kreatine)  has  evidently  a  sin- 
gular connection  with  muscular  energy,  as  it  exists  in  greatest 
quantity  in  the  flesh  of  animals  most  remarkable  for  muscular 
power  and  activity.  To  exclude  it,  therefore,  is  to  introduce 
an  element  of  weakness  in  the  dietary  of  our  seamen,  that 
cannot  faU,  in  the  long-run,  to  shew  itself;  and  hence  the 
enormous  prostration  of  strength  which  accompanies  the  sea- 
scurvy  ;  for  it  happens  that,  as  kreatine  is  soluble  in  brine, 
but  little  of  this  valuable  element  remains  in  the  contracted 
and  solidified  mass  known  by  the  name  of  salt-junk,  and  em- 
ployed as  food  in  the  navy  upon  much  the  same  principle  as 
that  ascribed  to  alligators,  who  swallow  stones  to  appease  the 
cravings  of  an  empty  stomach.  If,  however,  there  is  an  error 
in  the  commencement  of  our  navy  victualling,  there  is  a  still 
greater  in  the  treatment  of  salt-junk  by  its  prejudiced  and 
ill-informed  consumers.  Having  had  its  albumen  and  other 
valuable  matters  removed  by  a  cold  solution  of  common  salt, 
the  junk  is  next  deprived  of  its  gelatine  and  osmasome,  by  the 
action  of  boiling  water;  and  this  gelatine,  which,  with  the 
kreatine  and  lactic  acid,  would  greatly  facilitate  the  process  of 
digestion,  is  thrown  away  as  worthless ;  and  nothing  but  a 
hud  mass  of  fibrine,  scarcely  if  at  all  susceptible  of  assimila- 
tion by  the  powers  of  the  animal  economy,  remains  to  give 
the  appearance  of  food  to  the  product,  and,  as  it  were,  "  keep 
the  word  of  promise  to  the  eye,  to  break  it  to  the  hope." 
The  following  quotation  from  ^'  Liebig's  Researches  on  the 
Chemistry  of  Food,"  may  fitly  occupy  a  place  here :  '^  It  is 
obvious,  that  if  flesh  employed  as  food  is  again  to  become 
flesh  in  the  body — if  it  is  to  retain  the  power  of  reproducing 
itself  in  its  original  condition — ^none  of  the  constituents  of 
raw  flesh  ought  to  be  withdrawn  from  it  during  its  prepara- 
tion for  food.  If  its  composition  be  altered  in  any  way — 
if  one  of  the  constituents  which  belong  essentially  to  its  con- 
stitution be  removed — a  corresponding  variation  must  take 
place  in  the  power  of  that  piece  of  flesh  to  reassume,  in  the 
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living  body^  tbe  original  form  and  quality  on  which  its  pro- 
perties in  the  living  organism  depend.  It  follows  from  this, 
that  boiled  fleshy  when  eaten  withcmt  the  soup  formed  in 
boiling  it, — is  so  much  the  less  adapted  for  nutrition  the 
greater  the  quantity  of  the  water  in  which  it  has  been  boiled, 
and  the  longer  the  duration  of  the  boiling/' 

Under  such  circumstances,  we  cannot  wonder  that,  in  spite 
of  the  acknowledged  purity  of  sea  air,  disease  to  a  large  ex- 
tent should  prevail  in  our  navy,  and  that  when  any  active 
malady  makes  its  appearance,  the  mortality  should  greatly 
exceed  that  of  the  army  under  similar  circumstances.  This 
is  a  mere  natural  sequence  of  the  system  pursued  with  re- 
gard to  provisions ;  and,  so  far  from  abandoning  altogether 
the  employment  of  preserved  meats  from  the  casual  putrefac- 
tion of  a  few  cases,  it  seems  to  us  that  a  wise  government 
would  rather  seek  to  remedy  this  inconvenience,  bv  calling  in 
the  aid  of  science,  than  fall  back  into  a  supine  concution,  when 
the  interest  of  the  nation  so  loudly  calls  for  activity.  After 
all,  however,  we  can  find  no  proof  that  these  preserved  pro- 
visions have  failed,  except  in  the  case  of  Ooldner;  for  there 
are  many  other  manufacturers,  both  in  this  country  and  in 
France,  whose  productions  no  more  warrant  the  ban  of  exclu- 
sion, than  a  trifling  accident  deserves  to  be  deemed  a  deli- 
berate crime.  If  failure  be  a  sufficient  reason  for  interdicting 
further  operations,  how  shall  we  account  for  the  persevering 
assiduity  of  our  dockyard  authorities  in  respect  to  ship-build- 
ing ?  We  sincerely  hope  that  the  parliamentary  committee, 
now  sitting,  will  not  separate  until  the  whole  subject  of  pre- 
served provisions  has  been  fully  and  impartially  investigated 
in  all  its  details. 


INSTITUTION  OF  CIVIL  BNGINEERS. 

January  27ih,  1852. 

The  discussion  was  renewed  on  the  aUumdt  formations  and  the 
local  changes  of  the  South-Eastern  Coast  ofEnglandy  by  Mr.  J.  6. 
Redman,  M.  Inst.  C.E.,  and  many  of  the  views  stated  by  the 
author  in  the  paper  were  still  further  argued.  It  was  stated, 
that  the  formation  of  such  points  as  Dungeness  and  Langley 
were  always  found  to  windward  of  the  outftdl  of  a  river,  which, 
in  the  former  case,  passed  through  a  clay  district,  bringing  down 
much  deposit,  fonmng  an  accretion,  or  delta,  in  the  low  shallow 
water  at  the  outfall.  This  was  thought  to  be  a  more  natural 
explanation  of  such  phenomena,  than  to  assign  them  to  the  mere 
force  or  action  of  the  waves,  or  the  tidal  currents— causes  which 
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must  have  been  in  operation,  unchanged,  for  ages ;  and  it  waa 
asserted,  that  it  was  physically  impossible  for  any  tidal  currents 
which  existed  in  the  channel,  to  have  had  much  to  do  with  their 
formation.  A  shallow  shelving  coast  was  also  thought  to  be 
favorable  to  the  formation  of  these  points ;  and  Selsea  Bill  was 
instanced  as  a  case  in  which  this  accretion  was  actnally  in  a  state 
of  progression,  whereas  Dnngeness  and  Langley  might  be  supposed 
to  be  nearly  completed.  Other  speakers  argued,  that  these  forma- 
tions took  place  on  clay  deposits,  whether  they  simply  formed 
the  coast  line,  or  were  protruaed  beyond  it,  and  that  the  Shambles 
shoal  was  formed  on  a  nucleus  of  rock,  with  a  superficial  covering 
of  shells. 

The  depth  at  which  shingle  would  travel  under  water  was  oon« 
sidered  to  be  a  very  important  point  in  this  question,  as  on  it 
really  depended  the  right  principles  for  executing  many  engineering 
works.  From  actual  experience,  it  had  been  observed,  Uiat  it  did 
not  travel  at  a  greater  depth  than  from  two  fathoms  to  three 
fathoms ;  so  that  when  a  natural  headland,  or  an  artificial  work  (as 
a  pier  or  groyne),  was  projected  into  that  depth  of  water,  the 
passage  of  shingle  round  it  was  arrested. 

Some  difierence  of  opinion  appeared  to  exist,  as  to  the  position 
of  the  largest  pebbles  on  a  cross  section  of  these  banks.  On  the 
one  hand  it  was  asserted,  that  they  were  invariably  found  to  have 
attained  the  greatest  altitude ;  that  this  was  the  case  in  the  Hurst, 
Langley,  and  other  beaches  to  the  Eastward ;  and  that  it  might  be 
attributed  to  the  force  of  the  approaching  wave  being  greater  than 
that  of  the  receding  one,  so  that  large  pebbles  brought  up  by  the 
former  would  be  left,  whilst  the  smaUer  ones  would  be  clawed  away 
by  the  reflux.  On  the  other  hand,  the  Chesil  Bank  was  cited  as 
an  instance  to  the  contranr,  where  the  smallest  pebbles  were  stated 
by  some  authorities  to  be  on  the  top.  Both  parties,  however, 
agreed  that  the  largest  pebbles  were  always  to  be  found  at  the 
leeward  point  of  the  formation. 

With  regard  to  the  action  of  the  meeting  of  the  tides  in  the 
Channel,  as  shewn  by  the  charts  of  Captain  Beechey,  it  should  be 
observed,  that  the  point  of  junction  and  parting  oscillated  over  a 
sea-board  of  nearly  sixty  miles,  and  therefore  its  action  would  be 
over  a  corresponding  latitude,  and  thus  it  could  exercise  but  little 
influence  in  isolated  cases. 


A  paper  was  then  read,  entitled  a  description  of  a  cast  iron 
niaduet  erected  at  Manchester,  forming  part  of  the  joint  station 
of  the  London  and  North  Western^  and  Manchester,  Sheffield, 
and  Lincolnshire  railways,  by  Mr.  A.  S.  Jee,  M.  Inst.,  C.£. 

The  object  of  this  structure  was  to  obtain  increased  accom- 
modation for  the  goods  station  of  the  two  companies,  which  was 
formed  on  brick  arches,  at  a  level  of  about  30  feet  above  the 
adjacent  streets, — the  arches  themsdives  being  used  as  goods  ware- 
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housesi  and  the  communication  between  the  two  lerels  being 
effected  by  means  of  hoists.  This  extension  was  700  feet  long 
and  36  feet  wide ;  and  as  it  was  necessary  that  it  should  cover, 
without  interfering  with,  the  lines  of  way  on  the  low  level,  a  row 
of  Doric  columns,  of  cast  iron,  surmounted  by  an  entablature 
forming  the  enclosure  of  the  station,  was  arranged,  each  about 
20  feet  apart  from  centre  to  centre,  on  the  outer  boundary  of  the 
space  to  be  occupied,  and  on  these  one  end  of  a  transverse  cast 
iron  girder  was  placed,  the  other  end  being  supported  by  the 
brick  arching.  To  the  transverse  girders,  longitudinal  cast  iron 
girders,  one  to  each  rail,  were  attached,  and  to  these  half  balks 
of  Memel  timber  were  bolted, — the  whole  being  planked  with 
3-inch  deals,  on  which  three  Hues  of  way,  and  an  ample  supply 
of  turn-tables  for  working  the  traffic,  were  laid. 

To  effect  a  communication  between  this  station  and  a  ware- 
house belonging  to  the  Sheffield  Company,  Store-street  had  to 
be  crossed,  which  was  done  by  means  of  wrought-iron  girders, 
68  feet  clear  span,  of  peculiar  construction.  The  top  part  of 
these  girders  consisted  of  a  cylindrical  tube,  2  feet  in  diameter, 
made  of  boiler  plate,  half  inch  thick ;  the  middle  web  was  3  feet 
6  inches  in  depth,  and  formed  of  plates  5-16ths  of  an  inch  thick ; 
the  bottom  flange  was  20  inches  in  width,  and  at  the  centre  was 
composed  of  three  plates,  each  fths  of  an  inch  thick,  dimi- 
nished to  one  plate  at  the  ends.  These  girders  were  each  tested 
with  a  weight  of  60  tons  at  the  centre,  when  the  deflection  was 
not  found  to  exceed  one  inch. 

The  whole  of  the  cast  iron  work  was  of  Stirling's  toughened 
iron,  by  which  a  saving  in  weight  of  about  one  fourth  of  the 
quantity  that  would  have  been  necessary  with  ordinary  iron  was 
effected,  without  any  dimunition  in  the  absolute  strength.  Messrs. 
Robinson  and  Bussell  were  the  contractors,  and  they  had  most 
satisfactorily  performed  the  work,  the  total  cost  of  which,  in- 
cluding twenty-one  turn-tables,  was  under  14,000/.,  or  about  20/» 
per  lineal  foot. 

Februaiy  Srd,  1852. 

The  discussion  on  Mr.  Jee's  paper  on  the  caet  iron  tnaduct 
erected  at  Manchester,  forming  part  of  the  joint  station  of  the 
London  and  North  Western,  and  Manchester,  Sheffield,  and 
Lincolnshire  railways,  occupied  the  entire  evening. 

Mr.  Hawkshaw  remarked  that  a  nearly  similar  structure  had 
been  erected  at  Salford,  in  1842,  forming  a  junction  between  the 
Liverpool  and  Manchester,  the  Manchester  and  Leeds,  and  Man- 
chester and  Bolton  railways.  In  this  structure,  the  columns  were 
placed  in  pairs,  and,  instead  of  planking  between  the  transverse 
girders,  flat  brick  arches,  set  in  cement,  were  introduced.  Some 
interesting  experiments  on  the  strength  of  the  girders  were  given, 
and  the  ingenious  steelyard  lever  testing  machine  was  desenoed*. 
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The  question  then  turned  upon  the  peculiar  form  of  the 
wrought^iron  girder  bridge  over  Store-street,  and  on  the  manner 
in  which  the  ezperiraenta  had  been  made  for  ascertaining  its 
strength.  From  minute  calculations,  which  were  given,  it  ap- 
peared that  this  bridge  was,  foot  for  foot,  as  strong  and  stiff  as 
wrought  iron,  cellular-top,  tubular  girders  of  the  ordinary  form ; 
and  though,  in  this  instance,  the  size  of  the  cylindrical  top, 
which  was  required  to  be  large  enough  to  admit  a  man  for  paint- 
ing the  inside,  and  for  necessary  repairs,  might  seem  dispropor- 
tioned  to  the  depth  of  the  girder,  yet  this  would  not  be  the  case 
if  the  span  and  depth  of  the  girder  was  increased,  as  the  cylin- 
drical top  might  still  remain  of  the  same  size.  By  some  speakers, 
however,  it  was  contended,  that  in  applying  wrought  iron  to 
girders  of  comparatively  small  span,  there  really  was  no  necessity, 
nor  was  it  advisable,  either  as  regarded  strength  or  convenience, 
to  adopt  the  cellular  form ;  but  tJ^at  the  girder  should  be  of  the 
ordinary,  simple,  double  T  section,  with  the  bottom  flange  and 
the  middle  weo  of  wrought  iron,  and  the  upper  flange  either  of 
wrought  or  of  cast  iron, — the  latter  being  the  best  suited  for  re- 
sisting the  compressive  strain  to  which  that  part  of  a  girder  was 
subjected ;  and  it  was  thought  that  both  of  these  forms  would 
be  a  more  economical  application  of  material  for  girders  of  limited 
extent  than  cellular  tops.  A  modification  of  these  different  plans 
was  described  to  consist  in  a  kind  of  flattened  triangular  top,  of 
which  the  base  was  uppermost,  and  the  plates  were  thickest,  re- 
presenting the  upper  flange  of  the  ordinary  girder, — the  two  sides 
being  merely  thm  plates,  to  prevent  the  edges  of  the  upper  flange 
from  buckling  under  the  compressive  strains. 

Doubts  were  also  raised  as  to  whether  painting  was  the  best 
mode  of  protecting  wrought  iron  from  oxidation;  and  it  was 
suggested,  as  an  improvement,  that  the  iron  should,  in  the  first 
instance,  be  thoroughly  cleaned  and  plunged  at  a  low  heat  in 
common  oil,  and  then  dried.  An  alloy  of  cast  iron,  containing 
a  small  portion  of  tin,  was  also  said  to  prevent,  effectually,  the 
injurious  effects  of  oxidation. 

The  method  of  combining  wrought  with  cast  iron,  by  Stirling's 
process,  was  also  described,  and  the  great  tenacity  and  strength 
of  the  metal  was  fiilly  admitted. 


Febmaiy  lOth,  1852. 

The  paper  read  was, — The  cotutructian  and  duration  of  the  per" 
manent  way  of  railways  in  Europe^  and  the  modifications  most 
suitable  to  Egypty  India,  ^c,  by  Mr.  W.  B.  Adams. 

Tliis  paper  was  an  historical  record  and  critical  examination 
of  the  various  parts,  together  forming  the  ''permanent  way," 
and  of  the  numerous  changes  that  it  had  undergone.  The  re- 
quirements that  had  been  gradually  developed,  as  necessary  for 
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accomplishing  this  object,  were  ennmerated,  and  may  be  con- 
cisely stated  to  consist  in  a  well-drained  snbstractnre,  regulated, 
as  regards  strength,  according  to  the  weight  of  the  engines  and 
the  amount  of  the  traffic,  firmly  seated  in  the  ballast, — the  rails 
being  stifiP  enough  to  resist  deflection,  sufficiently  hard  not  to 
laminate,  and  so  broad  as  not  to  crush ;  smooth,  so  as  to  offer 
the  least  friction,  and  properly  inclined,  especially  on  curves,  so 
as  to  fit  the  wheels ;  and  the  joints  so  arranged  as  to  make  the 
bars  continuous,  and  yet  to  admit  of  contraction  and  expansion. 

The  different  kinds  of  rails,  from  the  flat  tire-bar  and  edge- 
rail,  used  on  colliery  lines  at  the  time  of  the  introduction  of 
railways, — ^to  the  parallel  and  bridge-shape  rails  now  generally 
adopted,  were  examined;  and  also  the  girder-rails,  for  doing 
away  with  the  sleepers  and  other  extraneous  means  of  support, 
in  the  hopes  of  effecting  a  saving  in  the  cost  of  maintenance. 
Of  the  girder  rails,  the  saddle-back  pattern,  introduced  by  Mr. 
W.  H.  Barlow,  M.  Inst.  C.E.,  was  the  one  most  generally  known ; 
but  it  was  suggested,  there  would  be  some  difficulty  in  the  pack- 
ing of  this  rail,  and  if,  as  was  asserted,  it  really  was  a  rigid 
girder,  thoueh  the  draught  might  be  lessened,  the  tyre  of  the 
wheels  would  roll  down  the  rails  to  a  corresponding  angle  with 
themselves.  The  mode  of  connection  of  this  rail,  by  a  piece  of 
nearly  similar  section,  to  which  it  was  firmly  rivetted,  was  ob- 
jected to,  on  the  ground  of  there  being  no  allowance  for  expansion 
and  contraction ; — the  strength  of  the  joint  depending  entirely 
upon  that  of  the  rivets.  Many  modifications  in  the  form  of  the 
girder-rail  were  suggested ;  among  them  a  T  section,  with  a  rail 
or  rib  on  the  upper  surface,  and  a  vertical  portion  below, — giving 
stiffness,  and  forming  a  solid  web  for  ramming  the  ballast  against. 

The  supports  for  the  rails  were  next  considered,  and  the  rea- 
sons for  abandoning  stone  blocks  were  attributed,  in  some  degree, 
to  their  hardness  and  rigidity,  which  caused  much  noise;  but 
principally  to  the  difficulty  of  packing  and  maintaining  the  way, 
owing  to  their  depth,  to  the  chairs  cutting  into  the  stone,  and 
the  spikes  working  loose.  The  adoption  of  timber  sleepers,  first 
on  newly  made  embankments,  afterwards  universally, — their  size 
and  number  to  each  length  of  rail,  and  the  proportionate  area  to 
the  length  of  bearing — the  necessity  for  their  being  sunk  into 
the  ballast,  and  yet  to  have  such  an  amount  under  them  as  to 
prevent  their  being  depressed  in  the  ground,  was  also  treated  of, 
and  a  comparison  instituted  between  cross-sleepers  and  longitu- 
dinal timbers ;  from  which  it  appeared  that,  when  their  bearing 
surfaces  were  equal,  the  quantity  of  timber  used  in  each  would 
be  the  same,  and,  provided  the  quality  was  similar  in  both  cases, 
which  it  ought  to  be,  the  cost  of  this  portion  of  the  way  would 
also  be  the  same.  The  longitudinal  system  certainly  afforded 
great  stiffness  to  the  rail,  and  offered  great  facilities  for  packing ; 
but,  on  the  other  hand,  the  timber  was  more  crushed  than  in 
the  cross-sleepers,  the  fastenings  were  less  effectual,  and  were 
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more  difficult  of  access.  For  the  purpose  of  obtaining  greater 
durability  in  this  portion  of  the  way,  and  at  the  same  time  to 
preserve  the  elasticity  afforded  by  the  timber  substructure,  Mr. 
tteynolds  had  designed  a  combination  of  wood  and  iron,  the 
wood  to  which  the  rails  were  attached  b^g  placed  in  a  castpiron 
trough,  triangular  in  section,  with  the  apex  downwards.  This 
system,  however,  did  not  meet  with  much  fiivor,  and  more  recently 
various  contrivances  had  been  suggested,  and  in  some  instances 
tried  successfully,  for  doing  away  entirely  with  the  timber  work 
in  the  substructure.  In  the  "dish-cover"  castpiron  sleeper — in- 
tented  by  Mr.  Greaves,  of  Manchester,  and  now,  it  was  said, 
about  to  be  used  in  the  Egyptian  railway — the  packing  was  ac* 
Gomplished  trom  the  surface  through  two  small  holes ;  and  in  the 
system  introduced  by  Mr.  P.  W.  Barlow,  the  rail  was  held  in  two 
cast-iron  vices,  which  formed  so  rigid  a  road  that  there  was  not 
the  slightest  elasticity  in  it.  A  modification  of  this  plan,  by  Mr. 
W.  H.  Barlow,  in  which  the  sleeper  was  cast  in  one  piece,  with  a 
chair-head  on  it,  and  in  which  the  rail  was  secured  by  a  wooden 
key,  was  a  slight  improvement  on  the  previous  method.  Mr. 
Samuel  had  proposed  that  the  rail  should  be  held  in  a  compressed 
wooden  cushion  or  vice,  set  in  a  cast-iron  sleeper  or  trough,  but 
not  continuous ;  and  Mr.  Hoby,  that  the  sleeper  should  consist 
of  an  elongated  chair  of  the  ordinary  form,  the  rail  being  fas- 
tened in  it  by  means  of  a  pair  of  folding  wedges.  From  what 
had  been  done,  it  might  safely  be  concluded  that  cast-iron  might 
be  advantageously  employed,  provided  it  was  in  large  masses  and 
formed  a  continuous  support ;  unless,  indeed,  the  rails  were  so 
strong  in  themselves  as  to  be  non-deflecting. 

The  different  modes  of  fastening  the  rails  in  the  chairs  at  the 
joint,  so  important  to  prevent  dSraUlement^  were  then  alluded  to, 
and  the  failure  of  the  wooden  keys,  at  first  used,  was  attributed 
to  their  being  ridiculously  small ;  iron  spikes  were  substituted 
for  them,  but  they  also  were  obliged  to  be  abandoned ;  and  then 
larger  wooden  keys  were  again  adopted :  in  some  instances  they 
were  compressed,  like  the  trenails,  by  the  process  of  Messrs. 
Ransome  and  May,  who  likewise  had  introduced  a  chair  to  be 
used  with  them. 

The  last  point  to  be  noticed  in  the  formation  of  permanent 
way,  was  the  establishment  of  a  firm  connection  between  the  rails, 
so  as  to  form  them  into  one  continuous  bar,  and  to  remove  all 
the  evils  attending  bad  joints.  On  the  Blackwall  Railway,  the 
ends  of  the  rails  were  originally  scarfed, — that  was  previous  to 
the  use  of  locomotives  on  this  line, — but  this  weakened  the  ends 
and  reduced  the  available  length  of  each  rail.  Subsequently  the 
addition  of  fishes  on  both  sides  of  the  rails  was  proposed :  various 
modes  of  accomplishing  the  same  object  were  given ;  at  first  of 
cast,  afterwards  of  wrought  iron,  and  then  only  to  touch  at  top 
and  bottom ;  these  fishes  were  laid  in  the  channel  of  the  rail, 
and,  in  the  first  place,  were  supported  at  the  ends  by  diairs ;  but 
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n  f^h  castings  had  to  be  made  to  receive  them,  it  was  thought 
better  to  have  holes  in  the  rails  and  fishes,  and  to  pass  a  bolt 
through  all, — the  holes  in  the  rails  being  made  larger  than  those 
in  the  fishes,  so  as  to  allow  of  expansion  and  contraction.  To 
meet  the  objection  to  the  increased  cost  of  this  plan,  Mr.  Samuel, 
in  1849}  proposed  that  a  chair  should  be  cast  with  only  one  jaw 
to  fill  one  channel  of  the  rail, — the  other  being  occupied  by  the 
fish. 

In  Egypt  the  dry  heat  of  the  atmosphere  was  hM  to  timber, 
and  the  soil  along  which  the  line  would  be  carried  would  vary 
from  the  extreme  moisture  of  irrigated  land  to  parched  dust. 
Therefore  the  deeper  the  foundations  of  a  discontinuous  sleeper- 
road  could  be  placed,  the  better  chance  there  was  of  their  re- 
maining firm.  In  the  flat  parts  of  India  two  evils  had  to  be 
guarded  against ;  the  one,  the  floating  up  of  a  line  during  rainy 
seasons,  if  much  timber  was  used ;  the  other,  the  ravages  of  the 
white  ant,  which  might  possibly  be  prevented  by  creosoted  timber; 
but  this,  in  dry  weather,  would  be  liable  to  be  fired  either  by  hot 
coke  or  the  burning  sun.  And  in  both  these  countries,  as  well 
as  in  the  Australasian  colonies,  where  fences  and  police  could  not 
well  be  maintained,  an  absence  of  anything  which  could  be  easily 
pilfered  was  a  great  desideratum :  there  should  be  few  parts,  and 
easily  put  together,  so  as  to  require  little  skilled  labor,  where 
such  labor  would  be  dear. 

Under  all  these  circumstances,  it  was  submitted  that  an  iron 
girder-rail,  of  simple  construction,  hoUow,  so  as  to  preserve  as 
nearly  a  uniform  temperature  as  possible,  under  the  extreme 
variations  of  temperature  between  day  and  night,  would  be  the 
most  efiicacious,  the  simplest,  and  eventually  the  cheapest. 
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Jftniuuy  7th. 

On  the  ehemeal  principles  involved  in  the  manufactures  of  the 

Exhibition,  asmdicating  the  necessity  of  industrial  instruction. 

^LioN  Platfair,  C.B.,  F.R.S. 

The  lecturer  introduced  his  subject,  by  remarking,  that  che- 
mistry is  not  so  much  a  deductive  as  an  experimental  science. 
Before  it  could  be  applied  to  the  purposes  of  industry,  its  expe* 
rience  had  to  accumulate,  and  its  teachings  to  be  appreciated  and 
systematized  It  is  not,  therefore,  surprising,  that  it  is  one  of 
tne  last  of  the  sciences  which,  as  a  branch  of  systematized  know- 
ledge, has  offered  its  services  to  man;  yet,  during  its  short 
existence  as  a  separate  science,  it  has  increased  human  resources 
and  enjoyments  to  a  greater  degree  than  any  of  its  elder  sisters. 
If  this  can  be  shewn  by  proo&  derived  from  the  Exhibition,  it 
will  naturally  follow,  that  the  study  of  chemistry  is  essential  to 
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those  engaged  in  manufacturing  industry.  On  examining  the 
yarious  applications  of  chemical  science  to  manufactures,  they 
will  be  found  to  divide  themselves  under  the  following  three 
heads: — 

1.  Chemical  appliances  which  have  added  to  human  power, 
either  by  furnishing  substitutes  for  mechanical  contrivances,  or 
by  affording  tools  and  methods  of  arriving  at  results  formerly 
impossible. 

2.  Methods  of  producing  economy  of  time,  generally  resulting 
from  a  constant  tendency  to  simplification. 

3.  Methods  of  utilizing  products  apparently  worthless,  or  of 
endowing;  bodies  with  properties  which  render  them  of  increased 
value  to  mdustry. 

As  an  example  of  the  teachings  of  chemistry,  the  lecturer 
selected  the  smelting  of  iron.  He  said,  the  mode  of  smelting 
iron  consists  in  mixing  the  ore  with  lime  and  coal ; — the  former 
producing  a  slag  or  elass  with  the  impurities  of  the  ore,  while  the 
coal  reduces  the  oxide  of  iron  to  its  metallic  state.  Much  heat  is 
required  in  the  process  of  smelting ;  but  the  cold  air  blown  in,  as 
the  blast,  lowers  the  temperature,  and  compels  the  addition  of 
fuel,  as  a  compensation  for  this  reduction.  Science  pointed  to 
this  loss ;  and  now  the  air  is  heated  before  being  introduced  to  the 
furnace.  The  quantity  of  coal  is  wonderfully  economized  by 
this  application  of  science ;  for,  instead  of  seven  tons  of  coal  per 
ton  of  iron,  three  tons  now  suffice, — and  the  amount  produced 
in  the  same  time  is  increased  nearly  sixty  per  cent.  Assuredly 
this  was  a  great  step  in  advance.     Could  science  do  more  ? 

Professor  Bunsen,  assisted  by  the  lecturer,  examined  the 
furnaces,  in  each  portion  of  the  burning  mass,  so  as  fully  to 
expose  the  operations  in  every  part  of  the  blazing  structure. 
The  furnaces  are  charged  from  Uie  top,  and  the  materials  gradually 
descend  to  the  bottom ;  with  the  upper  charge  a  long  graduated 
tube  was  allowed  to  descend,  and  the  gases  streaming  from  ascer- 
tained depths,  were  collected  and  analyzed.  Their  composition 
betrayed  with  perfect  accuracy  the  nature  of  the  actions  at  each 
portion  of  the  furnace;  and,  the  astonishing  fact  was  elicited, 
that,  in  spite  of  the  saving  produced  by  the  introduction  of  the 
hot  blast,  no  less  than  %\\  per  cent,  of  fuel  is  actually  lost— -only 
18^  per  cent,  being  realized. 

Without  the  aid  of  chemistry,  it  would  have  been  impossible 
for  textile  fabrics  to  have  attained  their  present  development. 
The  bleaching  of  cotton  and  linen  was  not  much  practised  in 
England  until  about  a  century  since.  Before  that  time,  they  were 
sent  to  Holland,  where  the  operation  of  bleaching  consisted  in 
steeping  them  in  potash  for  a  few  days,  afterwards  for  a  week  in 
buttermilk,  and  then  exposing  them  for  several  months  in  a 
meadow  to  the  influence  of  the  sun  and  moisture.  A  great  im- 
provement was  made  in  Scotland,  by  substituting  sulphuric  acid 
for  sour  milk ;  and  the  immediate  effect  was,  to  reduce  the  time 
from  eight  to  four  months.     In  1 785,  a  French  chemist  suggested 
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the  use  of  chlorine,  as  a  means  of  hastening  the  process ;  and,  in 
the  last  year  of  the  eighteenth  centcuy,  a  compound  of  this  gas 
with  Ume  was  introduced  by  Tennant,  of  Glasgow.  The  develop- 
ment of  the  cotton  manufacture  now  became  immense.  By  a 
happy  adaptation  of  other  chemical  processes,  in  conjunction 
with  the  bleaching  power  of  chlorine,  the  time  required  for  the 
whitening  of  cotton  and  linen  fabrics  was  at  once  reduced  from 
months  to  hours,  while  the  miles  of  outstretched  calico,  defacing 
the  verdure  of  country  districts,  disappeared,  the  whole  operation 
being  carried  on  within  the  small  space  of  an  ordinary  factory. 
You  may  imagine  what  an  impulse  this  gave  to  a  trade  so  im- 
portant to  us.  The  bleaching  of  calico  now  consists  of  a  chemical 
operation  of  great  precision ;  that  of  silk  and  wool  has  not  yet 
been  so  thoroughly  comprehended  by  science,  and  consequently 
has  not  derived  so  many  advantages  from  its  application. 

Calico-printing  is  an  art  which  has  grown  with  the  growth  of 
chemistry  and  strengthened  with  its  strength.  The  knowledge 
of  mordants  and  of  colors,  and  the  other  results  of  chemical  dis- 
coveries, are  of  erery-day  occurrence.  Let  us  take  one  of  the 
last  examples.  Lapis  lazuli,  long  celebrated  for  its  beautiful 
blue,  almost  ranked  among  the  precious  stones,  and  was  sold  at 
a  price  which  put  it  quite  out  of  the  reach  of  the  calico-printer. 
But  chemists,  ascertaining  its  composition,  by  analysis,  soon 
learned  how  to  make  it  by  synthesis.  Artificial  ultramarine  is 
now  manufactured  at  three  or  four  shillings  per  pound.  But 
when  it  was  made,  how  was  it  to  be  fixed  on  cloth  ?  From  its 
insolubility,  its  fixation  was  a  real  difficulty.  Chemists  suggested 
that  the  ultramarine  might  be  mixed  with  albumen,  which  being 
coagulated  by  heat,  would  retain  the  colour  on  the  cloth  to 
which  it  was  applied. 

A  recent  application  of  chemistry  to  the  economy  of  dyeing 
deserves  especial  attention.  Madder,  the  dye  most  commonly 
used  for  calico,  after  imparting  its  color,  was  considered  useless. 
The  large  quantities  of  spent  madder  constantly  accumulating 
were  found  exceedingly  inconvenient.  It  was  not  valuable  enough 
for  the  manure  heap,  and  the  rivers  became  polluted  in  carrying 
away  the  waste  material.  But  chemistry  has  shewn  that  actually 
one-third  of  the  coloring  matter  is  thus  thrown  away,  and  that 
simple  treatment  with  a  hot  acid  again  renders  it  available 
as  a  dye. 

The  manufacture  of  leather  has  been  less  advanced  by  the  ap- 
plication of  chemical  science  than  any  other  of  the  arts.  Hides, 
steeped  in  an  infusion  of  oak  bark,  absorb  tannin,  and  are  con- 
verted into  leather.  Good  sole  leather  takes  about  a  year  to  tan, 
and  even  calf-skins  consume  a  month  in  the  operation.  Chemists 
have  certainly  indicated  substitutes  for  bark,  containing  a  greater 
amount  of  tannin ;  and  these — as,  for  instance,  terra  japonica, 
cutch,  catechu,  and  divi-divi — produce  their  effects  in  half  the 
time ;  but  the  leather  is  said  not  to  be  so  durable.  With  sumach, 
light  skins  may  be  tanned  in  twenty-four  hours,  and  with  the 
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aid  of  alum,  even  ia  one  hour ;  bat  the  resultiiig  nuurafactarea 
are  not  preferred  to  the  old  proceaaes.  In  one  reapect  chemiatrjr 
haa  greatly  asaiated  thia  manufiMsture.  In  removing  the  hair 
from  the  hidea,  preriona  to  tanning,  it  waa  caatomary  to  ahaye  it 
with  a  knife ;  but  thia  proeeaa  waa  tedioua  and  imperrect,  and  haa 

giveii  way  to  the  following  simple  one : — ^lime-water  diaaolvea  the 
ulboua  root  of  the  hair,  when  the  hides  are  immersed  in  it  for 
aome  time,  and  the  hair  may  then  be  readily  remoTed  by  a  blunt 
ioatrument.  By  thia  prooeaa,  one  man  can  remove  the  hair  from 
a  hundred  kid-aldna  in  about  an  hour.  Still,  the  immersion  re- 
auirea  several  weeka ;  while  the  addition  of  red  orpiment  to  the 
Imie,  aa  practised  by  the  aheep-akin  manufacturera  of  France,  f»- 
ducea  the  time  to  a  few  houra. 

When  goat-akina  are  tanned  for  morocco  leather,  it  ia  neceaaary, 
in  order  to  adapt  them  for  dyeing,  to  remove  the  lime  abaorbei 
by  the  laat  operation.  A  aolution  of  aUntm  graewn  cleanses  the 
pores  effectually,  leaving  them  ao  aponge-like,  that  air  can  readily 
be  forced  tbrouffh  them.  Hence,  the  process  of  tanning  ia  ren- 
dered much  earner,  being,  in  fact,  completed  within  twenty^foor 
hours ;  while  the  leather  is  rendared  fit  to  aaaume  the  cdora  ao 
characteriatic  of  morocco. 

The  mineral  and  metallic  manufacturea  are  those  which  ob- 
viously have  derived  moat  advantagea  from  chemiatry.  Glaaa  and 
pottery  are,  in  fact,  chemical  manufacturea.  The  hard*won  ex- 
perience of  two  thousand  years  in  China  has  been  given  to 
Europeans  by  a  few  years  application  of  chemiatry.  Glass, 
made  by  the  ancients  from  the  ashes  of  feme  and  other  plants,  ia 
now  formed  by  sodA  artificially  produced  from  sea  salt.  The 
Exhibition  ahewed  that  thia  manufrcture,  far  advanced  as  it  ia, 
may  still  be  susceptible  of  improvement ;  for,  in  the  French  de- 
partment, glaaa  waa  shewn  in  which  sine  and  barytea  were  aub- 
atituted  for  lead.  The  hardening  and  production  of  ateel,  the 
discovery  of  many  new  alloya  endowed  with  propertiea  most  im- 
portant to  the  arts,  and  the  electrotyping  of  metals^  are  familiar 
examplea  of  chemical  appliances ;  but  thia  very  familiarity  ren- 
ders it  unneceasary  to  dwell  upon  them. 

Chemistry  haa  produced  great  economy  and  increaaed  power 
of  production  to  tne  manufacturora  of  soap,  by  furnishing  them 
with  soda  prepared  directly  and  artificially  from  salt,  instead  of 
through  the  organism  of  plants.  It  has  also  pointed  out  that 
vegetablea  as  weU  as  animals  produce  similar  ^ts.  The  imt  of 
beef  and  mutton  exista  in  cocoa  beans ;  human  fat  in  olive-oil ; 
that  of  butter  in  palm-oil ;  and  horse  fat  and  train-oil  are  in 
many  oily  aeeds.  Palm  and  cocoa-nut  oil  now  therefore  largely 
replace  the  high-priced  fat  of  the  Russian  oxen  and  sheep ;  al- 
though the  cheap  importation  of  similar  fats  from  Australia  and 
South  America  haa  rendered  the  substitution  less  necessary  than 
formerly. 

Much  aid  has  been  given  by  chemistry  to  the  art  of  perfumery. 
The  pexfrime  of  flowera  often  consists  of  oila  and  ethers,  which 
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the  chemist  can  compoand  artificially  in  hia  laboratory.  Com- 
mercial enterprise  has  availed  itaelf  of  this  fact»  and  sent  to  the 
Ezhibitiony  in  the  form  of  essences,  perfumes  thus  prepared. 
Singularly  enough,  they  are  generally  derived  ftrom  substancea 
of  intensely  disgusting  odour.  A  peculiarly  fetid  oil,  termed 
*' fusel  oil/'  is  formed  in  making  brandy  and  whisky.  This 
(bsel  oil,  distilled  with  sulphuric  acid  and  acetate  of  potash^ 
gives  the  oil  of  pears.  The  oil  of  apples  is  made  from  the  same 
fiisel  oil  by  distillation  with  sulphuric  acid  and  bichromate  of 
potash.  Again,  many  a  fair  forehead  is  damped  with  eau  de 
wttUdleurs^  without  knowing  that  its  essential  ingredient  is  de- 
rived from  the  drainage  of  eow-houses. 

The  manufacture  of  candles  haa  recently  been  much  improved 
by  the  aid  of  chemistry.  Tallow  candles,  or  their  more  expen- 
sive substitute,  wax,  were  generally  used  till  within  the  last 
twenty  years.  The  tallow  itself  was  long  very  impure,  contain- 
ing ocdlular  tissue^  which  was  only  partiaUy  removed  in  the  form 
of  a  scum,  known  as  *'  cracklings.  This  impurity  rendered  the 
light  unsteady,  and  obstructed  the  wick.  The  md  method  of 
purification,  stUl  laively  used  in  this  countn-^ough  superseded 
on  the  continent  and  in  Dublin,  whence  su<£  good  tallow  candles 
were  exhibited)  has  been  displaced  by  a  process  of  treating  with 
sulphuric  acid  the  tallow  melted  by  steam.  Much  of  the  smell 
is  Uius  removed,  and  a  larger  amount  of  a  purer  tallow  is  ob- 
tained. The  researches  of  Uhevreul  had  shewn  that  &ts  consist 
of  fatty  acids,  combined  with  a  kind  of  sugar  named  glycerin, 
which  it  was  important  to  remove:  this  ^ycerin,  removed  in 
candle-making,  is  now  used  as  liniments  in  cutaneous  affections^ 
and  Lb  employed  as  a  remedy  in  deafness  and  rheumatinn.  By 
boiling  with  Ume,  an  insoluble  soap  is  formed,  while  the  glycerin 
remains  dissolved  in  the  water.  Tlus  lime-soap,  decomposed  by 
a  stronger  acid,  yidds  the  fatty  adds  in  a  pure  state.  But  there 
are  generally  two  solid  acids  mixed  with  a  fluid  one ;  and  the  lat- 
ter IB  easily  removed  by  pressure — the  solid  htM  remaining.  The 
sdid  acids  are  made  into  the  beautiful  candles  erroneously  called 
''stearine.^' 

The  manufacture  of  coal-gas  Lb  an  admirable  example  of  the 
benefits  conferred  bv  chemistry  in  all  the  three  divisions  of  its 
uses ;  for  it  not  omy  has  economized  human  power  and  time, 
but  it  has  utilized  all  the  products  emploved  in  removing  its  im- 
purities. Coal-gas  when  first  introduced  had  an  insupportably 
fetid  odour,  and  certainly  injured  health  when  burned ;  it  dis- 
colored the  curtains,  tarnished  the  metals,  eat  off  the  backs  of 
books,  and  covered  everything  with  its  fuming  smoke.  It  re- 
quired &  man  of  courage,  as  indomitable  as  Winsor,  its  great 
advocate,  to  persuade  the  public  to  continue  its  use  until  means 
were  found  for  the  removal  of  these  noxious  qualities*  Here 
chemistry,  itself  the  father  of  the  manufacture,  was  called  in 
consultation.  The  impurities  in  the  sas  are  sulphuretted  hy- 
drogsii»  wluch  tanushed  the  metals»  am^  with  sulphuret  of  cas- 
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bon,  produced  sulphareouB  fumes;  ammoniacal  compounds, 
which  changed  the  colore  of  dyes  and  acted  on  leather;  tarry 
yapore»  which  caused  the  deposition  of  soot ; — and  all  these  had 
to  be  removed.  The  ammonia  and  the  tar  were  partially  con- 
densed  in  tubes  kept  cool.  The  sulphuretted  hydrogen  and  car- 
bonic acid  were  removed  by  lime,  and  the  ammonia  by  washing 
the  gas  with  water.  This  last  operation  was  the  least  effective^ 
and  new  substitutes  had  to  be  devised,  one  of  which  was  super- 
phosphate of  lime,  consisting  of  bones  dissolved  in  sulphuric 
acid,  only  requiring  ammonia  to  made  it  a  powerful  and  excellent 
manure :  trays  of  this  superphosphate  were  therefore  placed  in  a 
chamber  through  which  Uie  gas  passed,  and  thus  the  ammonia 
was  removed,  while  the  phosphate  became  enriched.  A  new 
method  is  now  extensively  employed,  and  shews  the  tendency 
to  simplification  resulting  from  discovery.  By  this  method 
almost  all  the  conditions  of  purification  are  satisfied  by  one  pro- 
cess ;  the  gas,  after  cooling,  is  at  once  taken  into  a  chamber 
containing  carbonate  of  lime  and  sulphate  of  iron ;  and  these,  re- 
acting upon  each  other,  produce  oxide  of  iron  and  sulphate  of 
lime.  The  gas,  streaming  through  this  mixture,  eives  up  its 
sulphuretted  hydrogeu  to  the  oxide  of  iron ;  while  the  carbonate 
of  ammonia,  decomposing  the  lime  salt,  forms  sulphate  of  am- 
monia and  carbonate  of  lime, — the  lime  thus  being  reconverted  to 
its  original  state. 

The  lecturer  concluded  his  address  by  an  eloquent  appesl  on 
behalf  of  the  professore  of  abstract  science,  who  are  the  hones 
of  the  chariot  of  industry.  He  considered  that  their  social  po- 
sition required  to  be  raised ;  their  sphere  of  action  debarred  them 
fh>m  the  acquisition  of  wealth ;  and  therefore,  without  the  ad- 
dition of  some  honorary  distinction,  their  pursuits  offered  but  few 
attractions  to  ambitious  spirits.  It  was  clear  that  the  study  of 
abstract  science  had  done  much  for  other  countries ;  and  that  so 
long  as  this  important  branch  was  left  unregarded,  we  must  be 
content  to  meet  with  not  merely  successful  rivals  in  the  useful 
arts,  but  also  to  submit  to  the  inevitable  fate  that  awaited  us,  vis., 
to  be  outstripped  by  those  nations  who  have  already  recognized 
the  fact  that  industry  must  in  future  be  supported,  not  by  a  com- 
petition of  local  advantages,  but  by  a  competition  of  intellect. 


Jan.  14th,  1852. 

Substances  used  as  food,  illustrated  by  the  Great  Exhibition, , 
By  John  Lindley,  Ph.D.,  F.R.S. 

The  lecturer  commenced  his  notice  of  alimentary  substances  by 
referring  to  wheat,  which  he  remarked,  in  its  connection  with  the. 
Great  Exhibition,  presented  some  features  particularly  deserving 
to  be  brought  under  public  consideration.  There  is,  he  said,  now 
before  us  a  sample  of  wheat  from  Adelaide,  which  is,  probably, 
the  most  beautiful  specimen  of  com  that  has  ever  been  brought 
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to  market  in  any  country.  It  is  a  white  wheat,  in  which  every 
erain  appears  to  he  like  eyery  other  grain — plump,  clear-skinned, 
dry,  and  heavy — ^weighine  (what  may  seem  incredible  to  those 
who  are  only  accustomed  to  common  wheat)  seventy  pounds  a 
bushel.  And  it  appears  that  Adelaide  is  capable  of  yielding  vast 
quanties  of  com  of  this  description,  which  takes  the  lead  in  the 
markets  of  this  country  over  all  other  white  wheats. 

It  has  been  supposed  that  all  we  have  to  do,  in  order  to  obtain, 
on  our  English  farms,  wheat  of  the  same  quality,  is,  to  procure 
the  seed  and  sow  it  here.  There  cannot  be  a  greater  mistake. 
The  wheat  of  Australia  is  no  peculiar  kind  of  wheat ;  it  has  no 
peculiar  constitutional  characteristics  by  which  it  may  be,  in  any 
way,  distinguished  from  wheat  cultivated  in  this  country.  Its 
quality  is  owing  to  local  conditions ;  that  is  to  say,  to  the  soil  and 
dimate  of  South  Australia. 

The  lecturer  next  aUuded  to  the  improvement  of  cereal  crops. 
He  said,  if  you  can  double  the  size  of  a  turnip,  or  if  you  can 
double  the  size  of  a  rose,  or  produce  a  hardy  race  of  any  kind 
from  one  that  is  tender,  or  the  reverse,  in  the  case  of  ordinary 
plants,  you  should  be  able  to  produce  the  same  effect  when  ope- 
rating on  cereal  crops.  In  the  last  treatise  on  this  subject,  by 
Dr.  Gttertner,  a  German  writer,  who  has  collected  all  the  informa- 
tion it  was  possible  to  procure,  relating  to  the  production  of 
hybrids  in  the  vegetable  kingdom,  the  author  declares  that,  as  to 
experiments  on  cereal  plants,  they  can  hardly  be  said  to  have  had 
any  existence.  The  Exhibition  has,  nevertheless,  shewn  us  that 
they  have  been  made,  and  some  examples  will  tell  with  what 
result.  For  instance,  Mr.  Baynbird,  of  Laverstoke,  who  obtained, 
in  1848,  a  gold  medal  from  the  Highland  Society,  for  experi- 
ments of  the  kind,  sent  to  the  Exhibition  a  box  (produced  to  the 
meeting)  containing  a  bunch  of  Hopetown  wheat,  a  white  variety, 
and  a  bunch  of  Piper's  Thickset  wheat,  which  is  red.  The  latter 
is  coarse,  and  short-strawed,  and  liable  to  mildew,  but  very  pro- 
ductive. Mr.  Baynbird  desired  to  know  what  would  be  the  result 
of  crossing  it  with  the  Hopetown  wheat,  and  the  result  is  now 
before  us  in  the  form  of  four  hybrids,  obtained  from  those 
varieties.  If  you  will  take  the  trouble  to  examine  them,  you  will 
see  that,  beyond  all  doubt,  the  new  races  thus  obtained  are  inter- 
mediate between  the  two  parents — the  ears  are  shorter  than  in 
the  Hopetown,  and  longer  tnan  in  the  Thickset  wheat ;  in  short, 
there  is  an  intermediate  condition  plainly  perceptible  in  them 
throughout.  Mr.  Maund,  a  very  intelligent  gentleman,  residing 
at  Bromsgrove,  has  been  occupied,  for  some  years  past,  in  the 
endeavour  to  ascertain  whether  something  like  an  important  re- 
sult cannot  be  produced  upon  wheat  by  muling,  and  the  speci- 
mens before  us  are  evidence  of  what  may  be  done.  You  wiU 
observe,  that  sometimes  his  hybrids  are  apparently  very  good, 
and  sometimes  worse  than  the  parents,  as  we  know  is  always  the 
ease.  In  each  instance  the  male  parent  is  on  the  left-hand,  the 
female  on  the  right, — and  the  third  specimen  shews  the  result  of 
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eombiniDg  the  two  kinds ;  a  better  illaatratioii  could  not  be  de- 
sired. There  is  no  reason  to  doubt  that  an  ingenious  person, 
eocupying  himself  with  such  matters,  will  arrire  at  the  same  im- 
proTcmentSy  in  r^;ard  to  Tarieties  of  com,  as  have  already  been 
obtained  in  the  animal  kincdom,  and  in  those  parts  of  the  Tege- 
table  kingdom  which  have  been  so  dealt  with. 

Fecula  is,  as  is  well  known,  a  granular  matter,  found  in  the 
interior  of  plants,  and  peculiar  to  the  vegetable  kingdom.  It 
exists  in  sU  plants.  Pure  fecula  is  separated  by  art  from  a  great 
▼ariety  of  spedes,  where  it  kb  placed  in  unnsiud  abundance,  for 
purposes  connected  with  the  wants  of  the  plants  which  contain 
It.  Before  us  to-night  are  examples  of  it, — one  being  an  entirely 
new,  and  another  a  somewhat  novel,  source  of  iecula ;  we  have 
here,  in  fisct,  a  kind  of  arrow-root,  not  of  bad  quality,  but  very 

good  and  pure,  and  probably,  for  dietetical  purposes,  ss  nseftil  as 
lie  arrow-root  of  Bermuda.  Although  not  quite  new,  it  is  very 
little  known,  and  is  obtained  from  the  stems  (on  the  table)  of  a 
plant,  which  the  people  of  St.  Domingo  call  Gwtyiga,  There  is 
BO  reason,  perhaps,  to  suppose  that  it  will  be  of  importance  in 
our  commerce  with  St.  Domingo;  but  what  is  curious  with  re- 
gard to  it  is,  tliat  there  is  a  sample  of  the  same  substance  obtained 
in  Western  Australia  from  a  plant  called  Zamia  Jtsstralia,  grow- 
ing abundantly,  and  yielding  even  better  fecula  than  the  guayiga 
of  St.  Domingo :  both  of  these  sources  were  hitherto  unknown, 
or  scarcely  attended  to. 

There  is  another  curious  substance,  specimens  of  which  were 
Ibmished  from  the  museum  at  Kew  Gardens.  These  are  cakes 
of  typha  bread  from  Scinde  and  from  New  Zealand,  where  they 
are  articles  of  food,  prepared  fh)m  the  pollen  of  the  common 
reed-mace,  or  bulrush,  <i  those  countries.  These  are,  perhaps, 
the  only  cases  known  of  the  pollen  of  plants  being  used  for  food, 
under  any  circumstances  whatever ;  and  it  is  not  a  little  curious 
that  countries  so  far  apart  as  Scinde  and  New  Zealand,  should 
have  the  same  most  unusual  kind  of  diet. 

Passing  by  similar  matters  of  curiosity,  the  lecturer  next  re- 
ferred to  plantains.  In  Mexico,  he  said,  such  articles,  in  a  dried 
state,  enter  largely  into  the  consumption  of  the  people  in  the 
mining  districts.  Dried  plantains  possess  considerable  nutritive 
value,  and  are,  at  the  same  time,  exceedingly  agreeable  to  the 
palate ;  while  they  are  cheap  and  easy  to  prepare,  and  have  the 
property — ^which  many  such  substances  do  not  possess — of  keeping 
for  a  very  long  time. 

The  Bxhibition  contained  some  examples  of  dried  vegetables, 
prepared  by  what  is  called  Masson's  process.  They  were  packed 
in  tin-fbil,  and  very  imperfectly  secured ;  they  have  been  affected, 
though  not  injuriously,  by  the  dampness  of  the  building  in  which 
they  have  been  kept,  llie  samples  consist  of  white  and  red  cab- 
bages, turnips,  Brussek  sprouts,  and  various  other  things.  The 
mode  of  preparing  these  vegetables  is  shortly  as  follows : — ^They 
are  dried  at  a  temperature  from  104°  to  1 18%  and  made  to  give 
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up  firom  87  to  89  per  cent,  of  their  water ;  after  which,  they  are 
forcihly  pressed  into  cakes,  and  are  ready  for  use. 

A  great  deal  of  interest  was  excited,  when  the  contents  of  the 
Exhibition  first  became  known — and  it  did  not  diminish  after- 
wards, by  a  certain  meat-biscuit  introduced  among  the  Ameri- 
can exhibitions  from  Texas,  by  Mr.  Gkiil  Borden.  We  were  told 
that  its  nutritive  properties  were  of  a  very  high  order ;  it  was 
said  that  ten  pounos  weight  of  it  would  be  sufficient  for  the  sub- 
sistence of  an  active  man  for  thirty  days.  Colonel  Sumner,  an 
officer  in  the  United  States  dragoons,  who  had  seen  it  used  during 
field  operations,  names  five  ounces  a  day  as  the  quantity  for  the 
support  of  a  man.  This  meat-biscuit  is  capable  of  keepmg  well, 
as  no  foreign  matter  is  introduced  into  its  composition ;  no  salt 
to  absorb  moisture ;  nor  any  thing  else  to  interfere  with  the  pro- 
perty of  flour,  or  of  essence  of  meat.  These  biscuits  are  prepared 
by  boiling  down  the  best  fresh  beef  that  can  be  procured  m  Texas, 
and  mixing  it,  in  certain  proportions,  with  the  finest  flour  that 
can  be  there  obtained. 

In  speaking  of  coffee  and  cocoa,  the  lecturer  referred  to  some 
specimens  of  cocoa  from  Trinidad.  Cocoa,  he  said,  is  an  article 
of  very  large  consumption ;  and  it,  moreover,  forms  the  basis  of 
chocolate.  In  this  country  we  never  get  good  cocoa ;  and  the 
consequence  is,  that  all  the  best  chocolate  is  made  in  Spain,  in 
France,  and  in  countries  where  the  fine  description  of  cocoa  goes. 
We  get  here  a  cocoa  which  is  unripe,  ffinty,  and  bitter,  but  it 
comes  from  British  possessions,  and  is  therefore  sold  here  subject 
to  a  duty  of  only  \Ss.  8d.  per  cwt.,  whereas,  if  it  came  from  a 
foreign  country  it  would  pay  56«.  The  differential  duty  drives 
the  best  cocoa  out  of  the  English  market.  Still  it  appears  that 
we  might  supply,  from  our  own  colonies,  this  very  cocoa ;  because 
Trinidad  furnished  a  very  beautiful  sample,  quite  equal  to  any- 
thing produced  in  the  best  markets  of  the  Magdalena,  of  Soco- 
musco,  or  of  other  places  on  the  Spanish  Main. 

A  preparation  of  coffee-leaves  was  sent,  by  Dr.  Gkirdner,  to  the 
Exhibition,  to  be  used  as  a  substitute  for  tea.  One  of  the  reas<His 
assigned  for  this  substitution  is,  that  you  obtain  from  coffee  the 
same  alkaloid,  tkeine,  that  you  obtain  from  tea ;  and  it  is  that 
alkaloid  which  gives  tea  its  value  as  an  article  of  diet. 

The  Turks  contributed  an  odd  material  called  kinguel,  which  is 
a  grain,  or  seed-vessel,  employed  by  them  as  a  substitute  for 
coffee — whether  for  adulterating  or  improving  its  quality,  they 
do  not  tell  us.  It  is  unknown  in  this  country  as  an  article  of 
use,  and  is  the  seed-vessel  of  a  plant  called  Gundelia. 

Reverting  to  the  subject  of  sugar,  the  lecturer  said  that  there 
was  a  most  curious  series  shewn  in  the  French  department,  which, 
for  the  singular  and  beautiful  illustration  it  eave  of  the  applica- 
tion of  science  to  manufacturing  processes,  deserves  to  be  parti- 
cularly noticed.  In  the  manufacture  of  beet-root  sugar  there  is  a 
residuum,  as  there  is  in  sugar  made  from  the  sugar  cane — molas- 
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•et»  a  brown,  tweet  subsUncey  containing  a  great  deal  of  sugar^ 
which  cannot  be  recovered.  The  beet-root  molaaeea  hae  thia 
•erions  fault — it  is  nauaeous,  and  utterly  uneatable^  except  by  pigs : 
it  is,  therefore*  sold  at  a  very  low  price,  and  is  generally  given  to 
animals.  But  it  occured  to  M.  Dubrunfaut  that  this  molassea 
might  be  compelled  to  give  up  its  sugar,  and  he  invented  what  is 
called  the  barydc  process,  in  order  to  separate  it  To  the  naetesa 
molasses  of  beet-root  he  adds  hydrate  of  baryta*  which  combinea 
with  the  saccharic  acid,  or  sweet  principle,  and  produces  a  sac- 
charate,  or  sucrate  of  baryta,  an  insoluble  substance ;  the  color- 
ing and  other  soluble  matters  are  then  washed  out ;  and  thus 
from  this  dark  substance,  acted  upon,  in  the  first  instance,  by  the 
hydrate  of  baryta,  you  obtain  a  body  which  ia  perfectly  colorless* 
It  is  next  necessary  to  get  rid  of  the  baryta,  it  being  poisonous ; 
and  carbonic  acid  is  used  for  that  purpose.  Carbonic  acid  being 
introduced,  a  carbonate  of  baryta  is  formed* — the  baryta  goes 
over  to  the  carbonic  acid,  and  the  sugar  is  lefi.  The  sweet  fluid 
is  then  subjected  to  clarification,  by  straining  through  animal 
charcoal  and  sulphate  of  lime,  and  becomes  a  colorless  substance, 
extremely  sweet,  and  perfectly  free  from  baryta.  Thus  is  ob* 
tained  a  kind  of  eau  9ueri  from  the  black  and,  I  may  say,  foetid 
molasses :  the  final  result  is,  the  recovery  of  from  35  to  45  per 
pent,  of  sugar. 

.  The  £xlubition  contained  an  extraordinary  and  most  valuable 
collection  of  Chinese  teas,  procured  by  Mr.  Ripley,  of  Canton. 
Among  the  examples  was  a  sample  of  tea  called  superfine  flowery 
pekoe,  which  cost,  in  China,  50s«  a  pound, — such  being  the  value 
which  the  Chinese  place  upon  it.  In  this  country  it  can  be  only 
a  fancy  tea,  exceedingly  delicate,  no  doubt,  but  possessing  qua* 
lities  to  which  we  ascribe  little  importance. 
.  The  collection  also  contained  samples  of  tea  from  Assam,  and 
others  from  the  Himalaya  mountains,  furnished  by  Dr.  Royle. 
The  cultivation  of  tea  in  the  Himalaya  mountains,  where  a  similar 
cold  temperature,  and  circumstances  of  the  same  nature  as  in  the 
tea  districts  of  China,  exist,  is  due  to  Dr.  Royle.  Judging  from 
a  priori  considerations,  he  was  of  opinion  that  tea  would  succeed 
completely  on  the  hills  of  Northern  India.  He  recommended,  in 
1827,  the  attempt  to  Lord  Amherst,  who  was  then  Governor* 
General,  and  afterwards  to  Lord  William  Bentinok,  who  com* 
menced  the  experiment  at  his  suggestion.  In  1847>  162  aciea 
were  occupied  by  tea-plantations  on  the  Himalayas ;  and  at  that 
time  the  tea  was  selling  at  Almora,  the  green  for  9«.  and  10^.  a 
pound,  and  the  black  from  4«.  to  7«. :  the  quantity  of  ground 
now  covered  is  656  acres  of  public  land,  exclusive  of  all  that  in 
the  occupation  of  Zemindars,  who  are  most  anxious  to  form  tea- 
plantations. 

In  noticing  the  contribution  of  honey  to  the  Exhibition,  the 
lecturer  took  occasion  to  speak  of  the  hives.  He  said,  we  found 
a  great  quantity  of  hives,  which  were  generally  remarkable  for 
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being  nnsnited  to  the  insects  tliat  were  to  inhabit  them.  Bees 
require,  abore  all  things,  to  be  left  alone ;  to  be  perfectly  tran- 
qail ;  and  we  found  double  hiyes,  with  one  so  drawn  ovor  the 
other  that  yon  could  not  take  off  the  outer  hire  without  shaking 
the  inner  one.  Bees  require  an  atmosphere,  sometimes  warm 
and  sometimes  cool ;  and  we  found  hires  made  with  Tentilating 
ooatnvaBces  of  pierced  zinc,  most  ingeniously  adapted  to  occupy 
the  time  of  the  bees  in  filling  up  the  holes  when  they  do  not  want 
them,  and  opening  them  again  when  they  do.  Bees  require  ready 
aoeess  to  their  hive  in  summer,  and  the  means  of  dosmg  up  the 
access  in  winter ;  we  found  hives  made  with  openings  so  narrow, 
and  the  access  so  small,  that  not  more  than  two  bees  could  enter 
at  a  time.  Bees  have  enemies  to  contend  with ; — mice  and  snails 
V— tom-tits  pop  their  heads  in,  when  they  can,  and  carry  the  bees 
off:  we  Ibuna  hives  apparently  contrived  for  no  purpose  except 
to  let  mice  and  such  creatures  in.  Bees  require  an  equal  tem^ 
perature, — ^not  over  hot  in  summer,  and  not  over  cold  in  winter ; 
we  found  hives  made  of  metal  plates :  I  had  the  curiosity  to  write 
to  a  person  who  had  used  one  of  these  hives  of  great,  even  royal, 
pretensions,  to  enquire  what  had  become  of  his  bees ;  his  answer 
was,  "  They  have  all  perished,  or  flown  away  I"  It  is  known 
that  angles  in  the  interior  of  hiyes  are  exceedingly  disadvimta^ 
geons ;  because  it  is  in  the  angles  that  the  wax-moUi,  the  greatest 
enemy  to  bees,  makes  a  lodgment:  we  found  hires  extremely 
angular;  hives,  indeed,  provided  with  angles,  multiplied  witn 
singular  pains.  In  short,  we  saw  nothing  to  commend  or  to  ad* 
mire  in  the  hives  exhibited  (I  speak  of  the  English  hires),  except^ 
ing  one  small  improvement  in  the  form  of  the  common  hive.  It 
is  not  a  truncateoi  cone,  as  all  hives  to  carry  glasses  are,  but  ii 
more  like  a  hemisphere,  with  a  flat  board  put  upon  the  top.  This 
was  exhibited  by  Mr.  Milton,  of  Marylebone  Street,  the  most 
skilful  of  our  apiarians. 

In  conclusion,  the  lecturer  said,  the  Great  Exhibition  has  de* 
monstrated,  that  although  new  kinds  of  food  are  not  to  be  ex- 
pected (and  it  seems  hopeless  to  look  for  them),  yet  that  means 
exist  of  materially  improving  both  the  quality  of  what  we  have, 
and  the  mode  of  its  preparation ;  and,  moreover,  that  we  need 
not  despair  of  discovering  still  other  sources  firom  which  some  of 
the  articles  we  now  use  may  be  more  abundantly  and  economi- 
cally obtained  than  is  the  case  at  present. 


Jan.  21st,  1852. 

On  the  vegetable  euhetancee  used  in  the  arte  and  numufaeturea  in 
relation  to  eommeree  generally.  By  Propsssob  Edward 
Solly,  F.R.S. 

The  lecturer  preifiAced  his  remarks  on  the  raw  materials  of  the 
vegetable  kingdom,  by  noticing  the  ill  effects  arising  firom  the 
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want  of  direct  commnmcation  between  the  first  producer  and  the 
mannfactoring  consumer.  In  deprecation  of  this  state  of  things, 
he  said,  it  might  be  taken  as  a  pretty  well-ascertained  fact, 
that  only  those  manufactures  are  in  a  really  progressiye  state,  of 
which  the  producer  of  the  raw  material  and  the  manufacturing 
ccmsumer  are  in  more  or  less  direct  communication,  and  where 
there  is  a  mutual  knowledge  of  the  capalnlities  of  the  one,  and 
the  requirements  of  the  other.  When  there  are  many  interme- 
diate  agents  between  the  two,  it  is  long  before  the  complaints  of 
the  manufacturer  reach  the  ears  of  the  first  producer,  and  it  must 
be  many  years  before  the  improyement  which  the  former  desires 
can  be  brought  about. 

The  Great  Exhibition  was  said  to  present  a  most  valuable  and 
interesting  collection  of  the  gums^  resins,  oils»  dye-stufi*s,  fibres, 
and  timber  of  many  countries ;  necessarily  far  tom  complete, 
but  still  highly  useful,  because  along  with  those  substances  well 
known  to  our  manufacturers,  there  were  samples  of  many  which 
are  wholly  unknown ;  and  not  a  few  of  those,  which  haying  been 
brought  oyer  in  former  years,  and  condemned  and  discarded  be- 
cause their  use  had  not  been  discovered,  are  now  b^;inning  to 
excite  attention,  and  are  likely  in  time  to  become  articles  of 
commerce.  This  department  of  the  Exhibition  offered  one  pe* 
culiar  advantage,  namely,  that  it  not  merely  recorded  the  suc- 
cesses, but  also,  to  some  extent  hkewise,  the  failures  of  past 
yean.  In  examining  these  forgotten  materials^  we  are  naturally 
led  to  inquire  into  the  reasons  why  they  met  with  so  little  favor ; 
we  are  induced  to  study  the  modes  in  which  they  were  tried,  and 
the  causes  which  led  to  the  failure  of  their  employment.  If 
these  inquiries  teach  us  the  reason  why  former  attempts  failed, 
they  may  very  probably  suggest  new  modes  of  working,  better 
suited  to  the  properties  and  peculiar  characters  of  each  substance ; 
or,  indeed,  they  may  perhaps  lead  to  altogether  new  uses  and 
new  applications. 

The  collections  of  gums  and  resins  in  the  Great  Exhibition 
were  said  to  contain  a  great  variety  of  kinds,  many  of  the  finest 
and  best  of  which  are  not  at  all  used  in  the  arts ;  but  there  ia  no 
doubt  that  if  those  manufacturen  who  use  gums  and  resins  were 
well  acquainted  with  the  better  sorts,  they  would  soon  leant  to 
discard  the  inferior  varieties.  For  example,  the  fine  red  resin  of 
the  Xanthorrhoea  of  New  South  Wales,  which,  though  it  ;haB 
been  known  in  our  museums  for  more  than  ludf  a  century,  is 
only  now  beginning  to  be  used  by  manufacturers,  and  which  will 
unquestionably  ere  long  increase  in  estimation  and  demand.  In 
a  similar  condition  stand  the  beautiful  Cowrie  resins  of  New  Zea- 
land, the  East  Indian  Dammers,  and  the  fine  hard  resins  from 
Cooi^.  These  resins  all  require  a  peculiar  treatment,  different 
from  that  employed  with  the  ordinary  resins  of  commerce: 
treated  as  those  substances  commonly  are,  they  will  be  found 
refractory  and  useless ;  but  by  new  processes,  and  under  the  in- 
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flnence  of  difFerent  solvento,  their  real  value  will  in  time  be  de- 
veloped. 

In  connexion  with  gams  was  noticed  artificial  gam,  which  is 
now  so  largely  made  for  the  use  of  calico-printers  and  others,  by 
roasting  starch,  and  known  under  the  name  of  *' dextrine"  or 
British  gum. 

India-rubber,  it  was  remarked,  was,  a  century  ago,  known  only 
as  a  cariosity — ^now  it  is  regarded  almost  as  a  necessary  of  life, 
and  of  late  not  a  year  has  gone  by  without  some  new  and  valuable 
application  of  this  remarkable  substance.  A  few  years  since,  the 
demand  for  India-rubber  had  increased  so  much,  that  importers 
began  anxiously  to  look  out  for  new  sources,  especially  as  the 
supply  from  South  America  was  beginning  to  fail.  A  little  in- 
quiry shewed  that  abundance  of  milky-juiced  plants,  yielding 
excellent  caoutchouc,  flourished  in  the  forests  of  tropical  Asia ; 
and  from  various  parts  of  the  East  Indian  empire,  Assam  in  par- 
ticular, excellent  samples  were  sent. 

Since  this  time  that  singular  substance,  gutta-pereha,  has  been 
introduced,  and  there  are  doubtless  many  similar  substances 
which  might  be  brought  with  advantage  under  the  notice  of  Eng- 
lish manufacturers.  There  were  several  new  and  peculiar  sub- 
stances of  this  class  shewn  in  the  Exhibition,  among  which  the 
Gattimundoo  (contributed  from  Vizianagram)  possesses  many  of 
the  properties  of  gutta-percha,  and  is  likely  to  become  a  valuable 
import. 

On  turning  to  the  great  class  of  vegetable  oils,  we  find  the 
same  rich  abundance  of  nature  to  admire.  Cocoa-nut  and  palm- 
oil  have  been  extensively  imported  from  Ceylon  and  the  coast  of 
Africa,  chiefly  for  the  manufacturo  of  candles ;  but  thero  are, 
besides  these,  at  least  two  dozen  other  solid  vegetable  oils,  al- 
most unknown  to  commerce,  and  well  worthy  £e  attention  of 
manufiBu;turers,  such  as  the  vegetable  tallow  of  the  Vateria  indica, 
the  fat  of  the  various  Bassias,  the  oil  of  the  Carapa,  the  oils  of 
the  Garcinia  and-of  the  Vemonia,  the  vegetable  taUows  of  China 
and  the  Archipelago  Islands.  The  various  vegetable  waxes,  too, 
of  which  there  are  likewise  many,  and  which  may  be  had  liurgely 
in  Mexico,  South  Africa,  and  North  America,  deserve  notice. 
Some  of  these  substances  are  already  becoming  known  to  manu- 
focturers,  especially  certain  of  the  kmds  of  vegetable  tallow  from 
China ;  and  the  importation  of  vegetable  wax  is  increasing.  ISH 
recently,  indeed,  the  latter  substance  could  not  be  imported  into 
England,  for  the  high  duty  imposed  upon  it  amounteid  to  a  pro- 
hibition. Whilst  bees*  wax  paid  a  duty  of  10«.  per  cwt.,  vege- 
table wax  was  chained  5/.  12ii.,  or  at  tike  rate  of  112/.  per  ton. 
Recently  the  duty  has  been  equalized,  and  the  protection  which 
long  existed  in  favor  of  bees  has  been  withdrawn. 

^nongst  the  fluid  flxed  oils  similar  facts  are  to  be  observed ; 
there  are  many  excellent  oils  wholly  unknown  to  commerce,  but 
admirably  adapted  to  the  wants  and  requirements  of  manufac- 
turers. 
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Serenl  of  ihe  litde  knowir  Tolatile  oils  were  highly  lAteresting  t 
the  sweet-scented,  fragrant  ones,  are  all  of  value,  thoag^  their 
importance  in  the  arts  is  fkst  diminishing,  as  the  progress  of 
sdenee  brings  ns  nearer  and  nearer  to  the  mode  of  prepanng 
them  artifictaUv;.  Amongst  these  oils  sereral  are  of  yalne^  ia 
oonseqaence  of  their  strong  solvent  powers  over  resin.  Thos^ 
for  example,  we  have  the  excellent  oil  of  the  EueafyptuB  piperita 
and  Leptispermmm,  from  New  Soath  Wales;— that  coontrji 
yielding  at  the  same  time  valuable  resins,  and  essential  oib  car 
pable  of  dissolving  them,  and  thus  of  rendering  them  practically 
useful  in  the  arts. 

There  is,  perhaps,  no  art  which  has  undergone  more  important 
dianges  and  alterations  durii^  the  last  half  century  than  that  of 
dyeing ;  and  here^  as  in  all  other  branches  of  applied  science* 
we  find  many  points  of  interest  in  studying  the  vegetable  raw 
products  employed.  The  value  of  vegetaU>le  dye^stuft  depends 
on  the  care  bestowed  on  their  cultivation,  and  upon  the  attention 
paid  to  their  collection  and  preservation,  so  that  they  may  not 
suffer  injury,  either  from  carelessness  or  from  adulteration.  The 
importance  of  vegetable  coloring  matters,  generally,  is  somewhat 
diminished  by  the  numerous  chemical  discoveries  which  have  in-* 
tioduoed  to  the  dyer  mineral  or  inorganic  substitutes  for  many 
of  them ;  but  by  its  aid  the  dyer  is  now  able  to  get  many  colors 
from  the  old  vegetable  dye-stufOs,  which  were  quite  out  of  the 
power  of  his  predecessors.  The  improvements  in  calico-printing, 
and  dyeing  in  many  colors,  have  graaually  given  rise  to  a  demand 
for  new  colors  and  new  dyes ;  so  that  at  the  present  time  good 
or  promising  new  colors  «re  received  with  a  considerable  d^;ree 
of  interest.  Owing  to  the  progress  of  the  art  many  coloring 
matters,  which  a  few  years  since  were  regarded  as  of  little  or  no 
value,  are  gradually  rising  in  estimation.  Munjeet,  Chay  root, 
and  many  other  dye-stufiEb,  are  in  this  manner  gradually  coming 
into  use. 

Dye-stuffi9,  for  the  most  part,  are  bulky  heavy  substances,  the 
carriage  of  which  for  any  distance  by  land,,  or  even  by  water* 
makes  a  very  serious  addition  to  their  cost.  Here  chemical 
science  might  be  applied  with  great  advantage,  for  if  our  colonists 
could  be  taught  how  to  extract  and  concentrate  the  true  coloring 
principles  f^m  dye-woods,  not  only  might  much  unprofitable 
labor  and  expense  be  saved,  but  these  concentrated  dye-«tufib 
might  be  imported  from  places  from  which  the  cost  of  carriage 
would  altogether  prevent  the  iiqportation  of  the  dye-stuff  in  its 
raw  state. 

Cotton,  of  which  tins  country  imports  at  present  about  eight 
hundred  million  pounds  a-year,  is  chiefly  obtained  from  the 
United  States ;  for  about  84  per  cent,  of  the  whole  quantity  of 
cotton  annually  consumed  in  Great  Britain  is  imported  from 
North  America;  about  10  per  cent,  from  the  East  Indies;  nearly 
4  per  cent,  from  Brazil ;  and  rather  more  than  2  per  cent,  from 
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the  Mediterranean.  In  North  America  the  cotton  plant  growa 
freely  and  loxuriantlyy  and  its  cultiTation  and  the  collection  of 
the  fibre  have  reached  snch  a  state  of  systematic  excellence^  that 
there  appears  httle  farther  improvement  to  desire.  The  Sea 
Idand  cotton  is  long  and  yet  fine,  strong,  and  at  the  same  time 
silky.  Next  in  importance  as  cotton-producers  stand  the  British 
possessions  in  the  East .  The  native  cotton  of  India  has  a  far  shorter 
fibre  than  that  of  North  America ;  little  care  is  bestowed  on  its 
onltivation  and  collection,  and  little  care  is  taken  to  protect  it 
from  injury  after  it  is  collected.  The  attention  of  the  East  India 
Company  is  now  fairly  directed  to  the  improyement  ai  the  cot- 
ton cultivation,  and  there  is  little  doubt  that,  ere  long,  any  quan- 
tity of  sound  and  good  cotton  may  be  imported  for  the  use  of 
manufBcturers  from  British  India. 

While  speaking  on  the  subject  of  cotton,  the  lecturer  caUed 
attention  to  Mr.  Mercer's  new  process  for  modifying  its  chemical 
and  physical  properties.  The  fibre  of  cotton,  he  said,  when  ex- 
amined by  a  lens,  is  found  to  consist  of  a  flattened  or  ribbon- 
shaped  tube ;  when  treated  with  a  cold  strong  solution  of  caustic 
soda,  as  in  Mr.  Mercer's  process,  it  appears  to  wihrink,  and  a»- 
sumes  the  form  of  a  simple  cylinder ;  thus  three  important  and 
very  remarkable  alterations  occur  at  the  same  time, — the  fibre 
becomes  stronger,  it  acquires  increased  attraction  for  coloring 
matter,  and  it  becomes  smaller :  the  process  is  at  once  cheap  and 
efiectnal,  and  the  cotton  is  decidedly  increased  in  value. 

In  speaking  of  flax,  the  lecturer  commended  the  process  of 
retting  lately  introduced  into  Ireland,  and  known  as  Schenok's 
process;  but  he  expressed  himself  as  not  very  sanguine  of  the 
success  of  Mr.  Claussen's  plans  for  treating  flax. 

In  noticing  the  third  division  of  vegetable  fibres,  the  lecturer 
said,  we  have  here  a  wide  and  very  comprehensive  subject  opened 
out  to  our  consideration ;  namely,  the  various  substitutes  for  ilax 
and  hemp.  The  most  important  of  these  at  present  in  use  are 
Jute,  the  fibre  of  certain  species  of  corehoms ;  Sun,  the  fibre  of 
the  Crotalaria  ;  Manilla  hemp,  obtained  from  Musa  textiUa  and 
paradmaca  ;  Coir,  the  fibre  of  the  cocoa-nut ;  pine-apple  fibre ; 
New  Zealand  fiax ;  China  grass,  and  Calooee  hemp,  obtained  from 
various  species  of  TJrtiea ;  but  it  is  by  no  means  certain  that 
these  are  so  good  or  valuable  as  some  of  the  less  generally  known 
vegetable  fibres.  Amongst  the  fibres  of  India,  and  of  South 
America  in  particular,  there  are  several  which  promise  hereafter 
to  be  of  the  greatest  value,  as  the  Jetee,  or  bcw-string  hemp  of 
Bajmehal ;  the  fibre  of  the  Caloiropis  or  Atcl^pias  tenaeurimOf 
and  the  fibres  of  the  Sa$is€veria  and  Hibiscus, 

The  beautiful  silk  cotton  obtained  firom  the  Bambax  and  other 
trees  in  various  parts  of  the  world  was  also  noticed  as  being  a 
fibre  short  and  remarkably  elastic,  though  at  the  same  time, 
unfortunately,  very  tender.  It  is  in  India  spun  into  a  loose  and 
coarse,  but  very  warm,  cloth ;  whilst  in  Europe  it  is  generally 
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considered  as  of  no  value:  lately  it  has  been  applied  advan* 
tageously  in  America  to  the  manafacture  of  silk  hats,  for  which 
purpose  it  is  said  to  answer  admirably.  Of  these  fibres,  likewise, 
almost  unlimited  quantities  may  be  had. 

In  reference  to  timber,  the  lecturer  stated,  that  the  quantity 
of  wood  of  all  kinds  annually  imported  into  Great  Britain  is  not 
much  less  than  ten  millions  of  cubic  feet ;  it  is  therefore  a  ques- 
tion of  no  small  moment  to  know  from  whence  we  are  to  obtain 
such  an  enormous  quantity  in  future  years ;  which  are  the  best 
woods,  and  from  whence  we  may  expect  to  obtain  them  most 
economically,  and  with  the  least  risk  of  failure  in  the  supply. 
.  The  number  of  woods  at  present  admitted  as  first-rate  for 
ship-building  purposes  is  not  more  than  eight ;  namely,  English 
oak,  live  oiSc,  African  oak,  teak,  saul,  g^reenheart,  morra,  and 
iron-bark — the  latter  only  admitted  as  a  first-daas  wood  since 
the  opening  of  the  Great  Exhibition :  the  number  used  in  ordi- 
nary architecture  is,  of  course,  far  greater ;  and  the  number  used 
for  the  ordinary  purposes  of  the  carpenter  u  very  large ;  because, 
in  each  country,  uie  strongest,  cheapest,  or  handsomest  woods  are 
employed,  according  to  the  purpose  for  which  they  are  required. 
So  large  and  important  a  collection  of  woods  were  nerer  before 
brought  together  as  we  had  recently  an  opportunity  of  examin- 
ing in  the  Great  Exhibition.  There  were  good  specimens  of  the 
well-known  old  woods  of  commerce ;  specimens  of  most  of  the 
new  ones  recently  introduced,  and  of  a  multitude  of  woods 
wholly  unknown  to  commerce,  a  good  many  of  which  possess 
qualities  calculated  to  render  them  highly  valuable  in  the  arts. 
'  Amongst  the  less  generally  known  woods  lately  introduced  into 
commerce,  mention  may  be  made  of  the  morra  and  greenheart  of 
British  Guiana,  both  exceUent  for  ship-building ;  and  the  musk- 
wood,  blackwood,  Huon  pine,  and  blue  gum  of  Van  Dieman's 
Land;  the  three  former  valuable  as  beautiful  ornamental  fur- 
niture woods ;  the  latter  an  enormous  timber  tree,  which  promises 
to  become  of  much  importance  for  ship-building.  Fine  samples 
of  the  wood  of  various  species  of  Eucalyptus  were  ako  contributed 
from  Western  Australia. 

Amongst  the  South  African  woods,  was  one  deserving  of  notice, 
exhibited  under  the  name  of  red  ebony ;  of  the  tree  which  pro- 
duced it  nothing  is  known,  but  its  nature  is  so  peculiar,  and  its 
properties  as  an  ornamental  wood  are  so  valuable,  that  it  is  a 
substance  of  considerable  interest.  It  is  dense  and  tough,  has  a 
fine  red  color,  and  is  so  close  and  uniform  in  grain,  that  it 
resembles  ivory  rather  than  wood. 

The  lecturer,  in  concluding  his  address,  urged  the  necessity  of 
founding  a  Museum  of  Industry ;  remarking,  that  in  this  branch 
of  education  not  only  were  the  means  wanting  for  teaching  the 
scholar,  but  that  the  information  had  yet  to  be  collected  which 
the  schoolmaster  was  required  to  impart. 
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COURT   OF    COMMON    PLEAS. 

Before  Lord  Chief  Justice  Jervis  and  a  Special  Jury. 

Feb.  9th,  1852. 
MITCHELL  V.  BAEBEE. 

This  was  an  action  arising  oat  of  an  application  to  the  Master 
of  the  Rolls  for  an  injunction  to  restrain  the  defendant  from 
working  certain  knitting  machinery,  alleged  to  be  an  infringement 
of  a  patent  granted  to  a  Mr.  Bailey,  of  Leicester,  on  the  24th 
February,  1844,  for  ''improvements  in  machinery  for  manufac- 
turing looped  fabrics,"  and  subsequently  assigned  to  the  plaintiff 
Mitchell.  The  pleas  put  in  by  the  defendant  were,  not  guilty-^ 
that  Bailey  was  not  the  true  inventor — that  the  specification  did 
not  sufficiently  describe  the  invention,  and  that  the  invention 
was  not  new  and  useful. 

Mr.  Serjeant  Byles,  Mr.  Macauley,  and  Mr.  Brown,  appeared 
on  behalf  of  the  plaintiff;  and  Mr.  Humphrey,  Q.C.,  Mr. 
Webster,  and  Mr.  Phipson,  for  the  defendant. 

The  object  of  this  invention  was  to  increase  the  productive 
power  of  knitting  machinery.  This  the  inventor,  in  great  part, 
effected  by  substituting  "presser-bits*'  for  the  ordinary  presser- 
bar,  which  is  a  straight  bar  stretching  across  the  knitting-frame, 
and  used  for  simultaneously  depressing  the  beards  of  the  needles 
on  which  the  work  is  formed.  Between  each  of  the  needles, 
which  form  a  row  lying  in  a  horizontal  line  across  the  machine, 
is  one  of  a  series  of  thin  slips  of  metal,  termed  sinkers,  which 
are  intended  to  sink  the  thread,  destined  to  form  the  work,  be- 
tween the  stems  of  the  needles ;  and  also  to  push  the  loops  of 
work,  when  formed,  off  the  beards  of  the  needles.  These  sinkers, 
it  would  seem,  are  liable  to  bend  laterally,  and  thus  interfere 
with  the  efficient  working  of  the  knitting-fiume ;  and  it  is  by 
preventing  this  evil  that  the  object  of  Sailey*s  invention  was 
principally  attained.  This  was  effected  by  adding  to  the  ordinary 
presser-bar  the  presser-bits  before  mentioned,  which  are  thin 
pieces  of  metal,  forming  a  kind  of  comb, — ^the  acting  parts  of 
which,  to  use  the  words  of  BaileVs  specification,  "  are  at  all  times 
between  the  sinkers,  and  guide  and  protect  the  sinkers  from 
bendine  laterally."  The  presser-bar,  according  to  this  patent, 
works  m  front  of  the  sinkers ;  and  it  has  a  very  short  length  of 
movement,  which  movement  is  independent  of  that  of  the  sinkers. 

In  support  of  the  plaintiff's  case,  Mr.  Carpmael  was  called, 
who  testified  to  the  novelty  of  the  invention,  as  respected  some 
prior  patents,  which,  on  the  application  to  the  Master  of  the 
kolls  for  an  injunction  to  stop  the  operations  of  the  defendant, 
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were  said  to  haye  anticipated  the  plaintiff's  employment  of 
presaer-bita,  interposed,  ,and  at  all  times  remaining,  between 
the  sinkers.  It  was  admitted  that,  in  the  specification  of  a 
patent  granted  to  a  Mr.  Mather  the  14th  ISovember,  1837, 
the  mutual  guiding  and  supporting  of  the  pressers  and  the 
sinkers  was  clearly  shewn;  but  Mather's  presser-bits,  instead 
of  entering  from  the  front,  came  in  from  the  back,  and  were 
worked  from  the  back.  It  was  admitted,  in  cross  examination, 
that  the  plaintiff's  pressers  also  receiyed  their  motion  from  the 
back  of  the  machine ;  but  it  was  denied  that  the  two  plans  were 
equally  efficient,  as  Mather's  presser-bits  were  much  longer  than 
the  plaintiff's,  and  were  therefore  liable  to  bend,  if  not  made  to 
fit  closely  between  the  sinkers ;  and  that,  by  so  fitting,  considerable 
firiction  would  be  created,  more  especially  as  the  traverse  motion 
over  the  sinkers  was  greater.  One  of  the  plaintiff's  machines 
was  exhibited  in  court ;  and  the  similarity  between  it  and  the 
defendant's  machine — a  model  of  which  was  also  exhibited — ^was 
explained  to  the  jury.  It  appeared  that  the  defendant  had  at- 
tached presser-bits,  similar  to  those  of  Bailey's,  to  a  presser-bar, 
and  that  the  bar  was  permanently  fixed  to  the  bar  which  carried 
the  sinkerSy-T-so  that  the  movement  of  the  sinkers  and  presser-bits 
were  simultaneous;  whereas,  in  Bailey's  machine,  they  had  an 
independent  motion.  Mr.  Bailey,  and  other  practical  men,  were 
called  to  support  the  case ;  and  great  amusement  was  created  by 
their  severally  admitting,  that  the  defendant's  plan  resembled 
more  closely  some  machines  known  in  the  trade  as  manufactured 
under  a  patent  granted  on  the  4th  February,  1841,  to  Messrs. 
Cartwright,  Warner,  and  Haywood,  than  the  plaintiff's  machine. 

Mr.  Humphrey,  on  behalf  of  the  defendant,  said  that,  under 
the  circumstances,  it  was  scarcely  necessary  to  trouble  the  jury 
with  any  part  of  his  defence ;  but,  in  order  to  satisfy  them  of 
the  truth  of  the  admissions  of  the  plaintiff^s  witnesses,  viz.,  that 
if  any  patent  at  all  was  infringed  by  the  defendant,  they  had  the 
wrong  plaintiff  before  them,  he  should  call  Mr.  Cartwright,  one 
of  the  patentees  of  the  patent  referred  to,  who  would  tell  them 
what  he  had  done  with  presser-bits  three  years  prior  to  the  date 
of  Bailey's  patent.  On  Mr.  Cartwright  being  sworn,  he  was  re- 
quested to  refer  to  his  specification  (the  enrolled  copy  of  which 
he  held  in  his  hand),  and  say  whether  it  contained  any  reference 
to  pressers  which  entered  between  the  sinkers.  From  the  state- 
ment of  this  witness,  it  appeared  that,  under  the  sixth  head  of 
his  invention,  pressers  were  described  as  entering  between  and  in 
front  of  the  sinkers ;  and  that  he  had  set  machinery  at  work, 
constructed  on  this  plan,  before  the  date  of  Bailey's  patent. 

At  this  stage  of  the  proceedings,  the  learned  Judge  considered 
there  was  no  case  for  the  jury ;  and  it  was  ultimately  arranged, 
that  a  verdict  should  be  taken  for  the  defendant  on  the  plea  of  not 
guilty  of  infringement,  and  for  the  plaintiff  on  the  pleas  which 
brought  into  question  the  validity  of  the  patent. 
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COURT  OP  QUBEN^S  BENCH. 

Before  Lord  Campbell  and  a  Special  Jury.'-Feb.l  \2th,  1852. 

LISTER  9.   TODD. 

This  was  an  actioa  for  the  alleged  infringemeat  of  a  patent 
ffranted  to  Mr.  Donisthorpe,  '*  for  improvements  in  combing  and 
drawing  wool,  and  certain  descriptions  of  hair/'  and  bearing  date 
July  6th,  1 842 ;  of  which  patent  the  plaintiff  was  the  assignee. 

The  counsel  for  the  plaintiff  were  Sir  F.  Thesiger,  Mr.  M. 
Smith,  and  Mr.  Webster ;  for  the  defendant.  Sir  Fitzroy  Kelly, 
Mr.  Bovill,  and  Mr.  Bayley,  appeared. 

It  was  stated  that,  up  to  the  date  of  the  plaintiff's  patent,  wool 
bad  been  carded  or  combed  by  hand, — the  wool  being  placed  o'n  a 
holding  comb,  and  then  acted  on  successively  by  combs  of  different 
gauge,  the  combs  increasing  in  fineness  as  the  operation  proceeded. 
The  introduction,  however,  of  Mr.  Donisthorpe's  invention,  had 
effected  a  revolution  in  the  wool-combing  trade ;  and,  since  that 
time,  the  operation  had  been  almost  exclusively  performed  by 
machinery.  According  to  the  plaintiff's  patent,  the  wool  was  fed 
on  to  a  circular  rotating  holding  comb,  which  brought  the  staple 
under  the  action  of  a  peculiarly-constructed  straight  comb,  or 
series  of  combs,  attached  to  a  drum,  rotating  in  stationary  bear- 
ings. These  combs  (commonly  known  as  the  working  combs) 
were  set  in  a  line  tangential  to  the  circular  comb;  and  their 
teeth  were  so  arranged,  that  the  part  of  the  comb  which  first 
acted  upon  the  wool,  carried  by  the  circular  holding  comb,  had 
the  coarsest  gauge  of  teeth, — the  gauge  gradually  increasing  in 
fineness  as  the  other  end  of  the  comb  was  approached.  By  this 
means,  therefore,  the  ends  of  the  staple  were  first  acted  upon  by  a 
coarse  comb,  and,  as  the  proximity  of  the  holding  and  the  working 
combs  increased  (firom  the  cause  above  assigned),  the  gauge  of  the 
working  comb  became  finer ;  thus  allowing  of  the  fibres  being 
more  intimately  divided,  and  the  length  of  staple  acted  upon 
being,  at  the  same  time,  increased,  until  the  working  comb 
worked  close  up  to  the  teeth  of  the  holding  comb.  The  case 
against  the  defendant  was,  that,  as  the  proprietor  of  a  patent 
granted  to  a  Mr.  Heilmann,  of  Mulhausen,  on  the  25th  February, 
1846,  for  "improvements  in  certain  machines  used  for  preparing, 
to  be  spun,  cotton,  wool,  and  other  fibrous  materials,"  he  had, 
by  a  colorable  evasion  of  the  plaintiff's  patent,  obtained  the  same 
beneficial  result  as  was  attainable  by  the  use  of  working  combs, 
the  pitch  of  the  teeth  of  which  graduated  from  coarse  to  fine. 
Witnesses  were  called  on  behalf  of  the  plaintiff,  to  testify  to  this 
fact,  and  to  prove  the  novelty  of  the  invention  at  the  date  of  the 
patent.  Among  whom,  the  evidence  of  Mr.  Walker,  an  eminent 
manufacturer,  connected  with  the  wool  trade  for  upwards  of  30 
years,  was  greatly  relied  on. 

Sir  F.  Kelly,  on  the  part  of  the  defendant,  defined  the  subject 
of  the  plaintiff's  patent  to  be,  the  combination  of  the  graduated 
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working  comb  with  the  circular  holding  comb ;  and  this  it 
not  pretended  that  the  defendant  had  done.  The  construction 
of  me  defendant's  combs  were  essentiaUy  different  from  Donis- 
tborpe's ;  as  was  also  their  operation.  Instead  of  beine  of  dif- 
ferent pitch  at  their  opposite  extremities,  by  a  gradual  change  of 
pitchf  dWergine  from  coarse  to  fine,  as  was  uie  case  with  the 
plaintiff's,  the  defendant's  combs  were  of  uniform  pitch  from  end 
to  end ;  but  he  availed  himself  of  the  practice  which  had  been  in 
TOffue  for  combing  wool  long  anterior  to  Donisthorpe's  patent, 
and  caused  a  coarse  pitch  of  comb  first  to  act  on  the  material ; 
then  succeeded  a  finer  comb ;  and  so  on,  as  in  the  old  hand- 
combing  operation.  The  use  of  this  succession  of  different  gauges 
of  teeth  is  self-erident  to  any  person  desirous  of  combing  out  an 
entangled  mass,  and  had  been  practised  from  time  immemorial ; 
it  was  not,  therefore,  such  a  thing  as  could  form  the  subject  of  a 
Talid  patent.  The  means  of  effecting  the  operation  might  be  new 
and  legitimately  claimed ;  but  it  would  be  obvious,  on  a  com- 
parison of  the  defendant's  and  plaintiff's  machines  (models  of 
which  were  produced  in  court),  that  the  means  in  the  two  cases 
were  very  different.  He  would  also  shew,  that  combs,  such  as 
that  claimed  by  the  plaintiff,  were  well  known,  and  in  common 
use  for  combing  flax ;  and  that,  therefore,  the  plaintiff  could  not 
be  entitled  to  the  ezdusiye  use  of  this  comb  for  combing  another 
kind  of  staple.  Indeed,  this  comb,  as  he  should  shew,  had  been 
used  for  combing  wool,  by  Mr.  Anderton,  before  the  date  of 
Donisthorpe's  patent.  If,  then,  there  was  really  any  novelty  of 
invention  included  in  this  patent,  it  must  be  the  combination  he 
had  described,  which  it  was  not  pretended  the  defendant  had 
used.  Again,  there  was  a  specific  claim  made  for  the  use  of 
rollers  having;  an  axle  at  one  end  only,  which  he  should  shew  was 
old,  and  had  been  used  by  several  manufacturers  down  to  the 
present  time.  In  support  of  the  defendant's  case,  Mr.  FothergiU, 
consulting  engineer,  was  called,  who  explained  the  nature  of  the 
two  machines,  shewing  that,  in  Donisthorpe's,  the  wool  was 
lashed  on  to  the  holding  comb ;  but  that,  in  Heilmann's,  there 
was  no  such  action.  He  did  not  consider  the  combination  of  a 
straight  and  circular  comb  new.  Hawksley  had  improved  Cart- 
wright's  machine  in  1793  ;  it  was  a  working  comb  striking  into 
a  circular  comb.  In  1826,  Messrs.  Busk  and  Westley  heckled 
flax  with  graduated  combs ; — the  combs  were  mounted  on  radial 
arms,  and  were  of  different  pitch ;  but  each  was  of  uniform  gauge 
throughout.  Messrs.  Lawson  and  Walker  also  used  heckles  like 
those  of  Busk  and  Walker.  In  Mr.  Anderton's  patent  of  1826, 
for  combing  and  dressing  wool,  there  were  combs  of  different 
pitch.  He,  the  witness,  when  engaged  with  Messrs.  Sharp  and 
Roberts,  made  combs  for  heckling  machines,  like  the  plaintiffs, 
in  1835;  and,  before  1842,  from  3  to  4000  were  sent  out.  Mr. 
Joseph  Swailf,  flax-spinner,  deposed  that,  in  1835,  he  commenced 
working  graduated  coiubs  for  combing  flax  and  long  hair ;  but 
ihaty  in  1836,  he  ceased  to  operate  on  hair.     Mr.  G.  Anderton, 
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worsted-spinner,  in  relation  to  his  patent  machine,  Baid,  that  the 
vorking  comhs  were  of  different  pitch ;  he  commenced  working 
with  two  gradations  of  pitch;  and,  in  1832,  added  one  more. 
From  1 826,  witness  used  different  pitches  of  comb ;  and  that  the 
comb  in  Heilmann's  machine  is  similar  to  that  used  by  him  in 
1827  ; — ^witness's  machines  are  in  use  at  tlie  present  time.  Mr. 
Sharp  confirmed  Mr.  Fothergili's  evidence  relating  to  the  con- 
struction of  combs  for  flax  machinery,  with  a  graduation  of  ^tA 
from  coarse  to  fine ;  he  also  said,  that  they  were  alike  applicable 
both  for  flax  and  wool ;  and  likewise  spoke  to  the  difference  be- 
tween the  plaintiff's  and  defendant's  machines.  ScTeral  other 
witnesses  were  called  to  prove  the  use  of  drawing-rollers,  jirith  an 
axis  at  one  end  only,  before  the  date  of  plaintiff's  patent. 

Sir  F.  Thesiger  having  replied, 

The  learned  Judge,  deeming  it  unnecessary  to  recapitulate  the 
evidence,  briefly  summed  u^  the  case  for  the  jury.  He  said,  that 
with  respect  to  the  fifth  claim  in  Donisthorpe's  specification,  the 
objection  raised  on  the  defence  could  not  be  admitted ;  if  the 
clium  had  gone  for  the  use  of  rollers  with  an  axis  at  one  end  only, 
the  evidence  would  have  set  aside  the  case ;  but  looking  at  the 
specification,  the  patentee  says,  I  claim  the  application,  not  the 
use,  of  drawing-rollers;  ana  I  see  no  evidence  to  vitiate  this 
claim.  We  now  come  to  the  first  claim«  which  refers  to  the 
comb.  There  is  evidence  on  both  sides  of  great  importance: 
first,  was  it  new?  Mr.  Carpmael's,  Mr.  Whitehead's,  and  Mr. 
Walker's  evidence  go  to  prove  this.  On  the  other  side,  you 
have  evidence  which  shews  that  the  graduated  gauge-comb  was 
used  for  flax  machinery.  You  will  consider  whether  this  is  a 
new  application  when  applied  to  wool  combing  machines.  You 
will  then  consider  whether,  under  Andertou's  patent,  the  same 
thing  was  used.  The  next  point  is,  whether  there  is  an  infringe- 
ment of  the  plaintiff's  patent.  There  may  be  an  infringement  if 
the  defendant  did  not  use  the  circular  comb — this  goes  against 
Sir  F.  Kelly's  point  of  law.  You  will  then  consider  whether  the 
defendant  used  the  invention. 

The  jury^  after  a  short  absence  from  the  courts  brought  in  a 
verdict  for  the  plaintiff. 


HANCOCK  V.  BDNSEN. 
February  ISth. 

This  was  an  action  for  the  aUeged  infringement  by  the  defend- 
ant, as  a  partner  in  the  Gutta-percha  Company,  of  a  patent 
obtained  by  the  plaintiff  on  the  15th  of  May,  1844,  for  "certain 
improvements  in  cork  and  other  stoppers,  and  a  new  composition 
or  substance  which  may  be  used  as  a  substitute  for  and  in  prefer- 
ence to  cork ;  and  a  method  or  methods  of  manufacturing  the 
new  compositions  or  substances  into  bungs,  stoppers,  and  other 
useful  articles." 
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Sir  F.  Thesiger,  Mr.  Seneftnt  Channel,  and  Mr.  Webster,  ap 
peared  for  the  plaintiff ;  and  the  Attorney-General,  Mr.  Bramweil> 
Mr.  Lush,  and  Mr.  Hindmarch,  for  the  defendant. 

Under  this  patent,  it  seems,  that  the  plaindff  founded  a  claim 
to  the  exclasiTe  manafactare  of  gatta-percha  and  its  combination 
with  ground  cork  and  vood-dust,  and  also  with  India-rubber,  for 
the  purpose  of  manufacturing  cork  and  other  stoppers  and  useful 
articles.  The  pleas  entered  by  the  defendant  denied  the  infnnge- 
ment,  and  impugned  the  validity  of  the  patent,  on  the  ground 
that  the  patentee  was  not  in  possession  of  the  invention  at  the 
time  he  applied  for  his  patent ;  and  that  his  specification  was 
calculated  to  mislead.  In  support  of  the  plaintiff's  case,  several 
witnesses  were  called,  to  shew  that  Mr.  Hancock  was  acquainted 
with  the  existence  of  the  substance  known  as  eutta-percha  prior 
to  the  date  of  applying  for  his  patent.  Mr.  Wishaw,  late  Secre- 
tary of  the  Society  of  Arts,  deposed,  that  he  had  received,  on 
behalf  of  the  Society,  specimens  of  gutta-percha,  which  had  been 
sent  from  abroad  by  Dr.  Mongomery,  and,  before  the  end  of  1843, 
had  given  Mr.  Hancock  a  specimen  of  the  material,-^know8  his 
patent  process,  had  seen  it  in  operation,  and  was  acquainted  with 
ids  specification, — did  not  know  gutta-percha  had  been  similarly 
treated  prior  to  the  date  of  plaintiff's  patent.  The  properties  of 
India-rubber  and  gutta-percha  were,  in  some  respects,  very  differ- 
ent,— the  former  being  very  elastic,  the  latter  but  slightiy  elastic ; 
the  mastication  or  kneading  of  gutta-percha,  to  rid  it  of  its  im- 
purities, could  not  be  properly  performed  without  the  application 
of  heat.  It  was  applicable  to  purposes  for  which  India-rubber 
could  not  be  used ;  as,  for  instance,  the  manufacture  of  pipes ; 
and,  by  the  introduction  of  saw-dust  into  the  kneaded  mass,  the 
.  gutta-percha  acquired  a  greater  degree  of  hardness  than  it  naturally 
possessed.  On  cross-examination,  the  witness  said,  that  one  of 
the  specimens  he  had  received  was  in  a  fluid  state,  and  that  it 
required  a  chemical  solvent  to  keep  it  in  that  state  when  the 
temperature  was  below  110^;  for,  at  a  lower  temperature,  if  ex- 
posed to  the  atmosphere,  it  would  solidify.  The  fkct  of  Mr. 
Hancock  having  gutta-percha  in  his  possession,  both  in  the  na- 
tural and  artificial  state,  before  March,  1844,  was  also  spoken  to 
by  other  witnesses,— one  of  whom  saw  plaintiff  receive  a  specimen, 
towards  the  latter  end  of  1843,  from  a  Mr.  Mathews,  connected 
with  the  house  of  Mackintosh  and  Co.,  but  that  he  received  it  as 
a  novelty.  Mr.  Cooper,  the  chemist,  on  being  called,  stated  that 
gutta-percha  was  less  adhesive  than  India-rubber,  less  heat  was 
requited  to  soften  it,  and  the  abstraction  of  heat  rendered  it  more 
rigid  than  India-rubber.  Both  substances  dissolved  in  the  same 
solvents,  but  gutta-percha,  if  exposed  to  the  air,  would  solidify. 
It  has  the  property  of  resisting  oils.  He  considered  it  was  not 
obvious  that  gutta-percha  and  India-rubber  would  be  susceptible 
of  the  same  treatment.  On  cross-examination,  witness  said,  he 
never  saw  gatta-percha  in  its  natural  fluid  state, — ^if  the  specifi- 
cation said  that  the  gutta-percha  must  be  in  its  natural  fluia  state 
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when  required  to  be  operated  upon,  and  it  could  not  exist  in  that 
state,  he  thought  the  specification  must  be  bad.  Mr.  Brand,  the 
chemist,  stated  that  he  agreed,  in  every  particular,  with  the  last 
witness.  Dr.  Bachhoffner,  of  the  Polytechnic  Institute,  confirmed 
the  foregoing  evidence  in  many  respects,  and  proved,  by  a  series 
of  analytical  experiments  made  on  some  articles  purchased  at  the 
factory  of  the  Gutta-percha  Company,  the  presence  of  wood-dust» 
in  combination  with  gutta-percha,  as  described  in  the  plaintiff's 
specification.  Witnesses  (being  servants  of  the  Gutta-percha  Com-» 
pany)  were  also  called  to  prove  the  connection  of  the  defendant, 
Mr.  Bunsen,  with  that  Company ;  but  their  evidence  was  by  no 
means  positive  as  to  his  connection  with  the  works  continuing 
up  to  the  10th  June,  1851. 

The  Attorney-General,  on  behalf  of  the  defendant,  stated,  that 
he  should  shew  the  jury  that  Hancock  knew  nothing  of  gutta- 
percha at  the  time  of  applying  for  his  patent ;  for,  according 
to  a  practice  which  was  introduced  by  the  Lord  Chief  Justice 
CampbeU,  when  Attorney-General,  the  applicant  for  a  patent, 
when  opposed,  was  bound  to  lodge  a  description  of  his  invention 
with  one  of  the  law  officers  of  the  Crown.  This  the  plaintiff  had 
done ;  and  the  document,  which  was  called  a  deposit-paper,  was 
dated  January,  1843.  In  this  document  (a  copy  of  which  was 
produced)  he  does  not  mention  gutta-percha :  he  says,  two  pieces 
of  cork  are  to  be  cemented  by  India-rubber ;  and  a  composition 
is  made  up  of  ground  cork,  treacle,  and  glue,  or  India-rubber 
cement,  for  the  production  of  a  substance  for  working  up  into 
corks  and  bungs.  It  appears,  from  the  evidence,  that  only  two 
small  pieces  of  gutta-percha  can  be  proved  to  have  been  in  the 
possession  of  Mr.  Hancock  prior  to  the  date  of  his  patent ;  and 
that  in  August,  1844,  he  was  applying,  through  a  friend,  to  Dr* 
Mongomery  for  information  respecting  the  nature  of  that  sub- 
stance. It  is  impossible,  therefore,  to  believe  that,  with  these 
specimens,  he  could  make  such  experiments  as  would  inform  him 
with  respect  to  the  nature  of  gutta-percha,  or  of  the  uses  to  which 
it  might  be  applied.  It  is  possible  he  might  have  made  a  guess 
as  to  the  probable  importance  of  gutta-percha  in  the  arts ;  and 
that  he,  for  that  reason,  delayed  the  sealing  of  his  patent  far 
beyond  the  usual  period ;  but,  even  on  enrolling  his  specification, 
it  IS  certain  that  he  was  ignorant  of  one  important  characteristic 
of  that  substance ;  for  that  document  contained  two  fatal  mistakes 
relating  thereto,  viz.,  that  it  was  not  elastic ;  and  that  it  might 
be  used  in  its  native  liquid  state.  His  specification  also  goes 
beyond  the  title  of  his  patent,  which  is  a  further  ground  of 
vitiating  the  patent.  But,  so  far  from  supposing  that,  by  this 
patent,  he  had  secured  to  himself  the  exclusive  right  of  manu- 
ncturing  gutta-percha,  he  proceeded  to  take  patent  after  patent ; 
and  obtained  for  the  sale  of  these  rights  upwards  of  ^0,000. 
In  April,  1845,  he  entered  into  an  agreement  with  Mr.  Bewley, 
himself  an  inventor  of  some  improvements  in  stoppers,  transfer- 
ring to  him  the  sole  right  to  manufacture  corks,  under  a  patent 
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which  was  granted  Bubaeqaently  to  the  one  now  in  question ;  and, 
about  this  time,  in  a  letter  addressed  to  Mr.  Bewlev,  he  stated, 
in  allusion  to  some  proceedings  which  he  had  taken  for  obtaining 
a  new  patent,  that ''  I  have  just  returned  from  la^ng  the  founda- 
tion for  the  entta-percha  patent ;"  thereby  shewing  that  he,  the 
ElaintifT,  had  not,  in  1845,  a  notion  that  the  patent  of  1844  gave 
im  an  exclusive  right  to  the  manufacture  of  gutta-percha.  An 
agreement  was  also  made,  bearing  date  April  5th,  1845,  between 
the  plaintiff,  Mr.  Bewley,  Mr.  Nicholls  (who  had  discovered  the 
application  of  gutta-percha  to  bookbinding),  and  Mr.  Keen  (who 
proposed  its  application  to  the  manufacture  of  boots  and  shoes), 
DV  which  the  interest  in  aU  patents  obtained,  or  hereafter  to  be 
obtained,  as  the  invention  of  the  parties  in  question,  for  the  ap- 
plication of  gutta-percha  to  the  manufacture  of  various  articles 
(with  the  exception  of  that  existing  for  corks)  should  belong,  in 
equal  moieties,  to  the  contracting  parties.  But  the  plaintiff,  not 
satisfied  with  the  very  large  remuneration  he  had  received,  now 
wishes  to  destroy  all  the  rights  which  have  arisen  from,  or  relate 
to,  this  agreement,  by  setting  up  the  patent  of  which  he  still 
remains  sole  proprietor,  and  attempting  to  make  it  over-ride  all 
the  subsequent  patents.  For  this  purpose,  he  entered,  in  June, 
1851,  a  disclaimer  and  memorandum  of  alteration  to  his  specifi- 
cation, whereby  he  got  rid  of  all  the  parts  having  no  reference 
to  gutta-percha ;  and  now  comes  into  court  with  a  patent  refer- 
ring exclusively  to  the  treatment  of  gutta-percha,  and  its  manu- 
facture into  bungs  and  stoppers, — ^which  patent  bears  the  early 
date  of  1844.  The  learned  gentleman  then  went  on  to  say,  that 
the  effect  of  this  disclaimer  was  to  bar  the  plaintiff  from  claiming 
compensation,  under  his  patent,  for  any  act  which  might  have 
been  performed  by  the  Gutta-percha  Company  prior  to  that  date ; 
and,  such  being  the  case,  he  should  merely  put  in  evidence,  that 
the  defendant  had  withdrawn  from  the  Company  prior  to  the 
date  of  enrolment  of  the  disclaimer.  This  having  been  done,  the 
plaintiff  was,  consequently,  nonsuited. 


COURT  OF  EXCHEQUER. 

{Before  the  Lard  Chirf  Baron  and  a  Special  Jwry.) 

Febroary  14th,  1852. 
HARTLEY  V.  HOWLAND. 

Mr.  Knowles,  Mr.  Watson,  Mr.  Hindmarch,  and  Mr.  D.  Sey- 
mour, appeared  for  the  plaintiff;  and  the  Attomey-Greneral,  Mr. 
Webster,  and  Mr.  Gray,  for  the  defendant. 

This  was  an  action  for  the  infringement  of  a  patent  obtained 
by  the  plaintiff  on  the  7th  of  October,  1847,  for  "improvements 
in  the  manufacture  of  glass.''  *  The  design  of  this  invention 
was  to  effect  a  saving  in  the  manufacture  of  rough  plate-glass, 
such  as  that  used  for  the  top  lights  of  railway  stations.    This 

*  For  description  of  this  invention  see  Vol.  S3|  p.  266,  Lond.  Jour. 
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object  the  plaintiff  attained  by  dispensing  with  the  operation  of 
ladling  the  molten  metal  into  a  cistern  and  heating  it  therein,  and 
in  lieu  thei*eof  ladling  the  metal  direct  from  the  pot  on  to  tlie 
table,  where  it  was  rolled  out  in  the  ordinary  manner :  the  an- 
nealing was  then  effected  in  the  manner  commonly  practised  in 
annealmg  crown  and  sheet  glass.  The  ground  of  defence  was, 
that  a  gentleman,  named  West,  who  had  formerly  held  the  factory 
which  the  defendant  now  holds,  had,  from  March  to  May,  1835, 
made  glass  in  the  very  same  way  in  which  the  plaintiff  now  made 
it  under  his  patent ;  that  he  abandoned  that  mode  of  working,  as 
the  Commissioners  of  Excise  raised  an  objection  to  the  glass 
80  made,  and  he  ne^er  afterwards  resumed  the  process,  as  the 
Excise  laws  on  glass  were  not  repealed  until  after  his  bankruptcy. 
WhUe  he  worked  it,  eyerybody  who  came  into  the  factory  could 
see  the  way  it  was  done,  and  there  were  upwards  of  seventy  men 
employed  there.  He  became  bankrupt  in  1 837  ;  and  after  the 
defendant  had  taken  the  premises,  he  explained  to  him  the  pro- 
cess. The  defendant  then  commenced  a  series  of  experiments 
for  the  purpose  of  discovering  the  best  means  of  carrying  out  the 
operation,  and  it  was  not  until  the  year  1850  that  he  succeeded. 
He  was  not,  however,  then  aware  of  the  plaintiff's  patent  for 
producing  glass  in  the  manner  suggested  by  Mr.  West. 

On  Mr.  Knowles  rising  to  address  the  jury,  in  reply  upon  the 
defendant's  case,  the  Lord  Chief  Baron  interrupted  Bim,  and 
said,  that  the  question  between  the  parties  was  so  very  simple 
and  plain,  that  unless  the  jury  differed  upon  the  point  which  he 
would  now  put  to  them,  there  would  be  no  necessity  for  any 
further  time  being  spent  in  hearing  the  learned  counsel  address 
them  in  reply.  The  question  he  would  put  to  thejury  was  this, 
did  they  think  that  what  had  been  done  by  Mr.  West — the  pre- 
decessor of  the  present  defendant — prior  to  the  date  of  the  plain- 
tiff's patent,  had  been  such  a  sufficient  publication  to  the  trade  and 
to  the  world  as  to  deprive  the  plaintiff  of  the  novelty  of  the  in- 
vention for  which  he  had  taken  out  a  patent. 

The  jury,  after  a  short  consultation,  returned  a  verdict  for  the 
plaintiff,  with  the  nominal  damages  of  40«. 


Sttn  of  Vatentji 

Thai  have  passed  the  Great  Seal  of  IRELAND,  from  the  1 7th 
January  to  the  1 7th  February,  1 852,  inclusive. 


To  Edwin  Rose,  of  Manchester,  in  the  county  of  Lancaster 
engineer,  for  certain  improvements  in  boilers  for  generating 
steam. — Sealed  6th  February. 

Atexander  Hid^ard,  of  25,  Rue  Taitbout,  Paris,  France,  Gent., 
for  improvements  in  propelling  and  navigating  ships,  boats« 
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and  Teasels,  by  steam  and  other  motif e  power. — Sealed  1 0th 
February. 

John  Livesey,  of  New  Lenton,  Nottingham,  draughtsman,  for 
improTements  in  the  manufacture  of  textile  fabrics,  and  in 
machinery  for  producing  the  same. — Sealed  10th  February. 

Frederick  Rosenborg,  of  the  Albany,  in  the  county  of  Middlesex, 
Esq.,  for  improvements  in  the  manufacture  of  casks,  barrels, 
and  other  like  articles,  and  the  machinery  employed  therein. — 
Sealed  10th  February. 

Charles  James  Pownall,  of  Addison-road,  in  the  county  of  Mid- 
dlesex, Gent.,  for  improvements  in  the  preparation  and  treat- 
ment of  flax,  and  other  like  fibrous  vegetable  substances. — 
Sealed  11th  February. 


lLi%i  of  ItetrtitjS 


Granted  for  SCOTLAND,  from  the  22nd  January  to  the 

22nd  February,  1852. 


To  Aim6  Nicholas  Derode,  of  No.  37,  Rue  St.  Roch,  Paris,  for  a 
certain  process  of  uniting  cast-iron  to  cast-iron,  and  to  other 
metals,  and  for  uniting  other  metals  together. — Sealed  26th 
January. 

George  Torr,  of  the  Chemical  Works,  Trunley's-lane,  Rother- 
hithe,  animal  charcoal  burner,  for  improvements  in  re-burning 
animal  charcoal. — Sealed  26th  January. 

James  Pillans  Wilson  and  George  Fergusson  MTilaon,  both  of 
Wandsworth,  Surrey,  for  improvements  in  the  preparation  of 
wool  for  the  manufacture  of  woollen  and  other  fabrics,  and  in 
the  process  of  obtaining  materials  to  be  used  for  that  purpose, 
— being  partly  a  communication. — Sealed  26th  January. 

Victor  Lemoign,  of  Cette,  Department  of  TH^rault,  France,  for 
certain  improvements  in  rotatory  engines. — Sealed  26th  January. 

John  Stopporton,  of  Douglas,  Isle  of  Man,  engineer,  for  certain 
improvements  in  propelling  vessels ;  parts  of  which  improve- 
ments are  applicable  to  steam-engines  and  pumps.  Sealed 
28th  January. 

Joseph  Stenson,  of  Northampton,  engineer  and  iron  manufac- 
turer, for  improvements  in  the  manufacture  of  iron,  and  in  the 
steam  apparatus  used  therein ;  part  or  parts  of  which  are  also 
applicable  to  evaporative  and  motive  purposes. — Sealed  30th 
January. 

John  Chatterton,  of  Birmingham,  agent,  for  certain  improvements 
in  protecting  insulated  electro-telegraphic  wires,  and  in  the 
metnods  and  machinery  used  for  tnat  purpose. — Sealed  SOth 
January. 
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Sydney  Smith,  of  Nottingham,  for  improvements  in  indicating 
the  height  of  water  in  steam-boilers. — Sealed  4th  February. 

Francis  Clark  Monatis,  of  Earlstown,  Berwickshire,  huilder,  for 
an  improved  hydraulic  syphon. — Sealed  4th  February. 

George  Duncan,  of  the  New  North-road,  Hoxton,  and  ArUiur 
Hutton,  of  the  same  place,  for  improvements  in  the  manufac- 
ture of  casks.  — Sealed  6th  February. 

George  Collier,  of  Halifax,  Yorkshire,  mechanic,  for  improve- 
ments in  the  manufacture  of  carpets  and  other  fabrics,-— being 
partly  a  communication. — Sealed  10th  February. 

AlAred  Vincent  Newton,  of  the  Office  for  Patents,  ^^^  Chancery- 
lane,  London,  mechanical  draughtsman,  for  improvements  in 
the  manufacture  of  pigments  or  paints, — ^being  a  communica- 
tion.—Sealed  11th  February. 

Alfred  Vincent  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  Middlesex,  mechanical  draughtsman,  for  improvements 
in  machinery  for  weaving  coach-lace,  Brussels  tapestry,  and 
velvet  carpeting,  and  other  pile  fabrics, — being  a  communica- 
tion.— Sealed  13th  February. 

Charles  Cowper,  of  20,  Southampton-buildings,  Chancery-lane, 
London,  for  improvements  in  machinery  for  combing  and  pre- 
paring wool  and  other  fibrous  substances,-^being  a  communi- 
cation.— Sealed  13th  February. 

James  Anderson  Young,  of  the  firm  of  A.  S.  Young  and  Son,  of 
185,  Buchanan-street,  Glasgow,  surgeon,  for  certain  improve- 
ments in  dental  operations,  and  in  apparatus  or  instruments 
to  be  used  therein. — Sealed  16th  February. 

Hermann  Turck,  of  Broad -street-buildings,  London,  merchant, 
for  improvements  in  the  manufacture  of  rosin  oil, — being  a 
communication. — Sealed  18th  February. 

James  Robertson,  of  Oxford-street,  Manchester,  chemist,  for  im- 
proved methods  of  producing  or  obtaining  printing  dyes  and 
other  substances  used  in  printing;  which  improvements  in 
whole  or  in  part  are  applicable  to  other  like  useful  purposes. — 
Sealed  20th  February. 


SEALED    IN    ENGLAND. 

1852. 


To  William  Longmaid,  of  Beaumont-square,  in  the  county  of 
Middlesex,  Gent^  for  improyements  in  obtaining  gold.  Sealed 
30th  January — 6  months  for  inrolment. 

Owen  Williams,  of  Stratford,  in  the  county  of  Essex,  engineer, 
for  improvements  in  preparing  compositions  to  be  used  in 
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railway  and  other  structures  in  substitution  of  iron,  wood,  and 
stone, — being  a  communication.  Sealed  31st  January — 6 
months  for  inrolment. 

Charles  Gowper,  of  Southampton  Buildings,  Chancerj-lane,  in 
the  county  of  Middlesex,  for  improTcments  in  multiplying 
motion  applicable  to  steam-engines,  saw-mills,  and  other  ma- 
chinery in  which  an  increase  of  Telocity  is  required, — being  a 
eommunication.  Sealed  31st  January — 6  months  for  inrol- 
ment. 

Martyn  John  Roberts,  of  Woodbank,  Gerrard's  Cross,  in  the 
oonnty  of  Bucks,  Esq.,  for  improvements  in  agricultural  in- 
struments.    Sealed  31st  January — 6  months  for  inrolment. 

Alexander  H^diard,  of  35,  Rue  Taitbout,  Paris,  France,  Grent., 
for  improvements  in  propelling  and  navigating  ships,  boats, 
and  vessels,  by  steam  and  other  motive  power.  Sealed  3l8t 
January — 6  months  for  inrolment. 

Joseph  Haythorne  Reed,  late  of  the  1 7th  Lancers,  Harrow-road, 
in  the  county  of  Middlesex,  Gent.,  for  improvements  in  pro- 
pelling vessels.  Sealed  3  Ist- January — 6  months  for  inrol- 
ment. 

Richard  Archibald  Brooman,  of  the  Firm  of  J.  C.  Robertson 
and  Co.,  of  Fleet-street,  in  the  City  of  London,  for  improve- 
ments in  the  purification  and  decoloration  of  oils,  and  in  the 
apparatus  employed  therein, — being  a  commanication.  Sealed 
31st  January — 6  months  for  inrolment. 

William  Squire^  of  High  Holbom,  late  of  George-street,  Euston- 
square,  both  in  the  county  of  Middlesex,  piano-forte-maker, 
for  improvements  in  the  construction  of  piano-fortes.  Sealed 
31st  January — 6  months  for  inrolment. 

Alfred  Vincent  Newton,  of  the  Office  of  Patents,  66,  Chancery- 
lane,  in  the  county  of  Middlesex,  mechanical  draughtsman, 
for  improvements  in  machinery  for  weaving  coach  lace,  Brus- 
sels tapestry,  and  velvet  carpeting,  and  other  pile  fabrics, — 
being  a  communication.  Sealed  31st  January — 6  months  for 
inrolment. 

Frederick  Philip  Thompson,  of  Water  Works  Chambers,  Orange- 
street,  Trafalgar-square,  engineer  and  surveyor,  for  improve- 
ments in  filtering  and  preserving  water.  Sealed  2nd  February 
— 6  months  for  inrolment. 

George  Spencer,  of  Lacey-terrace,  Islington,  engineer,  for  im- 
provements in  the  springs  of  railway  carriages,  trucks,  and 
waggons.     Sealed  2nd  February — ^6  months  for  inrolment. 

Samuel  Cunlifie  Lister,  and  James  Ambler,  both  of  Manningham, 
in  the  parish  of  Bradford,  in  the  county  of  York,  manufac- 
turers, for  improvements  in  preparing  and  combing  wool,  and 
other  fibrous  materials.  Sealed  2nd  February — 6  months  for 
inrolment. 

Emmanuel  Charles  Theodore  Croutelle,  manufacturer,  of  Rheims, 
in  the  French  Republic,  for  certain  improvements  in  machinery 
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or  apparatus  for  prepariog  woollen  threadB,  and  other  filamen- 
toas  subfitancea,  for  weaving.  Sealed  3rd  February — 6  months 
for  inrolment. 

Robert  Hesketh,  of  Wimpole-street,  Saint  Marylebone,  in  the 
county  of  Middlesex,  for  improyements  in  apparatus  for  re- 
flecting light  into  rooms,  and  other  parts  of  buildings  and 
places.     Sealed  3rd  February — 6  monus  for  inrolment. 

Peter  Claussen,  of  Gresham-street,  in  the  City  of  London,  Oent., 
for  improvenneuts  in  the  manufacture  of  saline  and  metallic 
compounds.     Sealed  3rd  February — 6  months  for  inrolment. 

George  Torr,  of  the  chemical  works,  Trunley's-lane,  Rotherhithe, 
animal-charcoal-burner,  for  improvements  in  re-burning  animal 
charcoal.     Sealed  3rd  February — 6  months  for  inroUnent. 

John  Feather,  of  Keighley,  in  the  county  of  York,  worsted  spinner 
and  manufacturer,  and  Jeremiah  Driver,  of  the  same  place, 
iron  and  brass  founder,  for  certain  improvements  in  screws. 
Sealed  9th  February — 2  months  for  inrolment. 

Auguste  Neuberger,  of  No.  4,  Rue  Vivienne,  Paris,  France,  lamp 
manufacturer,  for  certain  improvements  in  lamps.  Sealed  9th 
February — 6  months  for  inrolment.  v 

William  Beckett  Johnson,  of  Manchester,  in  the  county  of  Lan- 
caster, manager  for  Messrs.  Ormerod  and  Son,  engineers  and 
iron-founders,  for  improvements  in  railways,  and  in  apparatus 
for  generating  steam.  Sealed  9th  February — 6  months  for 
inrolment. 

Sanders  Trotman,  of  Clarendon-road,  in  the  county  of  Middlesex, 
civil  engineer,  for  improvements  in  fountains.  Sealed  9th 
February — 6  months  for  inrolment. 

John  Dennison,  of  the  Firm  of  John  Dennison  and  Son,  of 
Halifax,  in  the  county  of  York,  and  David  Peel,  of  the  same 
place,  manufacturers,  for  an  improved  lubricating  compound. 
Sealed  9th  February — 6  months  for  inrolment. 

Ralph  Errington  Ridley,  of  Hexham,  in  the  county  of  Northum- 
berland, tanner,  for  improvements  in  cutting  and  reaping 
machines.     Sealed  9th  February — 6  months  for  inrolment. 

Martyn  John  Roberts,  of  Woodbank,  Gerrards  Cross,  in  the 
county  of  Buckingham,  Esq.,  for  improvements  in  galvanic 
batteries,  and  in  obtaining  chemical  products  therefrom.  Sealed 
1 0th  February — 6  months  for  inrolment. 

John  Smith  Hulton,  of  Bolton-le-Moors,  in  the  county  of  Lan- 
caster, bleacher,  and  Joseph  Musgrave,  of  the  same  place, 
engineer,  for  a  certain  improvement,  or  improvements,  in 
apparatus  used  in  the  bleaching  of  yarns  and  goods.  Sealed 
12th  February — 6  months  for  inrolment. 

Christian  Schiele,  of  Oldham,  in  the  county  of  Lancaster, 
machinist,  for  certain  improvements  in  obtainmg  and  applying 
motive  power.    Sealed  1 2th  February — 6  months  for  inrolment. 

William  Edward  Newton,  of  the  Office  for  Patents,  Chancery- 
lane,  in  the  county  of  Middlesex,  civil  engineer,  for  improve- 
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ments  in  the  heddles  or  kuuraeu  of  loomi  for  weaving,  and  in 
the  machinery  for  producing  the  same, — being  a  communi- 
cation.    Sealed  12th  February — 6  months  for  inrolment. 

John  Stephens,  of  Kennington,  in  the  county  of  Surrey,  Esq., 
for  improTements  in  obtaining  and  applying  motive  power. 
Sealed  12th  February — 6  months  for  inrolment. 

John  Mollady,  jun.,  of  Denton,  in  the  county  of  Lancaster,  hat 
manufacturer,  for  certain  improvements  in  machinery  or 
apparatus  for  manufacturing  hats  or  caps.  Sealed  12th 
February-— 6  months  for  inrolment. 

Charles  Louis  Barbe,  of  Mulhouse,  in  the  Republic  of  France, 
for  improvements  in  the  reproducing  of  drawings,  and  in  the 
mode  of  obtaining  designs  to  be  principally  used  in  the 
engraving  surfaces  for  printing  fabrics.  S^ed  12th  February 
— 6  months  for  inrolment. 

Annet  Gervoy,  of  Lyons,  in  France,  director  of  the  Lyons  Railway, 
for  means  to  prolong  the  durability  of  the  raib  on  railways. 
Sealed  13th  February — 6  months  for  inrolment. 

Edmund  Morewood,  of  Enfield,  in  the  county  of  Middlesex,  and 
George  Rogers  of  the  same  place,  for  improvements  in  the 
manufacture,  shaping,  and  coating  of  metals,  and  in  the  means 
of  applying  heat.  Sealed  13th  February — 6  months  for 
inrolment. 

Hermann  Turck,  of  Broad-street  Buildings,  in  the  City  of 
London,  merchant,  for  improvements  in  the  manufacture  of 
rosin  oil, — a  communication.  Sealed  14th  February — 6 
months  for  inrolment. 

Arthur  Wellington  Callen,  of  Peckham,  in  the  county  of  Surrey, 
Qent.,  and  John  Onions,  of  Southwark,  in  the  county  of 
Surrey,  engineer  and  iron-founder,  for  improvements  in  the 
manufacture  of  certain  parts  of  machinery  used  in  paper- 
making,  and  certain  parts  of  railways,  railway,  and  other 
carriages.     Sealed  14th  February — 6  months  for  inrolment. 

William  Edward  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  in  the  county  of  Middlesex,  civil  engineer,  for  improve- 
ments in  the  manufacture  of  coke,  and  in  the  application  of 
the  gaseous  products  arising  therefrom  to  useful  purposes, — 
being  a  communication.  Sealed  23rd  February — 6  months  for 
inrolment. 

Jean  Theodore  Coupier  and  Marie  Amedee  Charles  Mellier,  of 
Maidstone,  in  the  county  of  Kent,  Gent.,  for  certain  improve- 
ments in  the  manufacture  of  paper.  Sealed  23rd  February*— 
6  months  for  inrolment. 

Charles  Cowper,  of  Southampton-buildings,  Chancery-lane,  in 
the  county  of  Middlesex,  patent  agent,  for  improvements  in 
machinery  for  combing  and  preparing  wool  and  other  fibrous 
substances, — being  a  communication.  Sealed  23rd  February — 
6  mouths  for  inrolment. 
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Samuel  Banes,  of  Betbnal-green,  in  the  county  of  Middlesex, 
master  mariner,  for  certain  improvements  in  apparatus  to  be 
apptied  to,  or  connected  with,  the  cables  of  ships  or  other 
▼easels  when  riding  at  anchor.  Sealed  23rd  February — 6 
months  for  inrolment. 

William  Stirling  Lacon,  of  Great  Yarmouth,  in  the  county  of 
Norfolk,  (}ent.|  for  improvements  in  the  means  of  suspending 
ships'  boats,  and  of  lowering  the  same  into  the  water.  Sealed 
23rd  February — 6  months  for  imrolment. 

James  Pilling,  of  Rochdale,  in  the  county  of  Lancaster,  spinner 
and  manufacturer,  for  certain  improvements  in  looms  for  weav- 
ing.    Sealed  23rd  February — 6  months  for  inrolment. 

William  Walker,  of  Plymouth,  in  the  county  of  Devon,  oom- 
mander  in  the  Royal  Navy,  for  a  method  or  means  of  ascer- 
taining and  indicating  the  deviations  or  errors  of  the  mariner's 
compass.     Sealed  23rd  February — 6  months  for  inrolment. 

Richard  Archibald  Broonmn,  of  the  Firm  of  J.  C.  Robertson  and 
Co.,  of  Fleet-street,  in  the  City  of  London,  patent  agent,  for 
improvements  in  windmills, — being  a  communication.  Sealed 
23rd  February — 6  months  for  inrolment. 

Thomas  Young  Hall,  of  the  town  and  county  of  Newcastle-upon- 
Tyne,  coal -owner,  and  colliery-viewer,  for  improvements  in 
screens  for  screening  coal,  and  other  substances  requiring  to 
be  screened.     Sealed  23rd  February — 6  months  for  inrolment 

Samuel  Boulton,  of  Manchester,  agent,  for  improvements  in  the 
treatment  of  metallic  ores,  and  certain  salts  and  residuary 
matters ;  and  in  obtaining  products  therefrom.  Sealed  23rd 
February — 6  months  for  inrolment. 

Thomas  Walker,  of  Birmingham,  for  improvements  in  steam- 
euffines.     Sealed  23rd  February — 6  months  for  inrolment. 

Alfred  Charles  Hobbs,  of  New  York,  in  the  United  States  of 
America,  engineer,  for  certain  improvements  in  the  construction 
of  locks  and  other  fastenings.  Sealed  23rd  February — 6  months 
for  inrolment. 

Peter  Armand  Le  Comte  de  Fontainemoreau,  of  South-street, 
Finsbury,  London,  for  certain  improvements  in  gas-burners, — 
being  a  communication.  Sealed  23rd  February — 6  months 
for  inrolment. 

Henry  Bessemer,  of  Baxter  House,  Old  St.  Pancras-road,  in  the 
county  of  Middlesex,  for  improvements  in  expressing  saccharine 
fluids,  and  in  the  manufacture,  refining,  and  treating  sugar. 
Sealed  24th  February — 6  months  for  inrolment. 

Russell  Sturges,  of  8,  Bishopsgate-street,  in  the  City  of  London, 
merchant,  for  improvements  in  weaving-looms.  Sealed  25th 
February*— 6  months  for  inrolment. 
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RECENT  PATENTS. 

7b  John  Kansom  St.  John^  of  the  city  of  New  York,  in  the 
United  States  of  America,  engineer,  for  improvements  in 
the  construction  of  compasses  and  apparatus  for  ascer- 
taining and  registering  the  velocity  of  ships  or  vessels 
through  the  water,'* — [Sealed  27th  December,  I860.] 

This  invention  relates,  first,  to  improvements  in  the  construc- 
tion of  the  mariner's  or  other  magnetic  compass,  whereby 
any  variation  or  deflection  of  the  magnetic  needle  from  the 
magnetic  meridian,  if  produced  by  local  causes,  may  be  at 
once  seen,  and  the  amount  of  such  variation  or  deflection  in- 
dicated and  ascertained  by  merely  inspecting  the  card ;  and, 
secondly,  to  certain  novel  arrangements  of  apparatus  for  as- 
certaining and  indicating  the  rate  or  speed  of  ships  or  vessels. 
The  patentee  has  shewn  two  difierent  kinds  of  apparatus  for 
effecting  the  latter  purpose.  The  first  of  these,  which  is  de- 
nominated an  ''  aquatic  velocimeter,''  is  to  be  let  down  into 
the  water  under  the  vessel,  through  a  hole  in  the  bottom 
thereof,  on  one  side  of  the  keel.  It  consists,  principally, 
of  a  fan-wheel,  which  is  caused  to  rotate  by  the  water  passing 
by  it,  and,  by  means  of  gearing,  to  communicate  motion  to 
hands  or  indexes,  adapted  to  a  graduated  dial-plate  in  the 
cabin  or  on  the  deck :  so  that,  by  an  inspection  of  the  dial- 
plate,  not  only  the  total  distance  run  can  be  clearly  seen,  but 
also  the  speed  or  rate  at  which  the  vessel  is  then  proceeding 
can  be  accurately  ascertained.  The  second  apparatus  is  an 
improved  geared  hand-log,  whereby  the  length  of  line  run  out 
in  a  given  time,  and,  consequently,  the  rate  of  speed  of  the 

*  An  Exhibition  Prize  Medal  was  awarded  to  this  invention 
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vessel^  can  be  ascertained  and  registered  in  a  more  accurate 
manner  than  with  the  ordinary  log. 

It  is  well  known  that  the  magnetic  needles  of  mariners' 
compasses  are  liable  to  be  acted  upon  by  local  causes,  and 
thereby  to  vary  from  the  magnetic  meridian,  and  thereby 
indicate  erroneously;  which,  if  not  known  at  the  time, 
may  cause  the  master  of  a  vessel  (if  trusting  to  his  compass, 
and  believing  it  to  act  correctly)  to  steer  in  a  wrong  direction, 
and,  perhaps,  unwittingly  run  into  danger.  Now,  the  object 
of  the  first  part  of  this  invention,  is  to  indicate  when  any  va- 
riation of  the  magnetic  ueedle  of  the  compass  takes  place  from 
local  causes,  and  to  determine,  on  inspection,  the  amount  of 
such  variation  or  deflection ;  so  that,  by  a  simple  calculation, 
the  master  can  easily  ascertain  the  true  magnetic  meridian ; 
and  the  patentee  therefore  gives  the  name  of  ''self-determining 
local  variation  compasses''  to  the  instruments  made  upon  his 
improved  plan. 

In  Plate  YII.,  fig.  I,  is  a  plan  view,  and  fig.  2,  a  sectional 
elevation  of  one  of  the  improved  compasses,  i,  is  the  spindle 
or  pin,  to  carry  the  cap  2,  which  sustains  the  ordinary  com- 

1>ass  card  3,  and  the  main  magnetic  needle  a,  shewn  by  dotted 
ines  in  fig.  1.  These  parts  are  made  as  usual;  but  between 
the  cap  2,  and  needle  a,  a  cross-bar  b,  (shewn  by  dotted  lines 
in  fig.  I,)  is  fitted,  under  the  common  card;  or  it  may  be 
made  to  carry  a  circle  of  thin  metal,  on  which  the  usual  di- 
visions of  the  compass  may  be  marked ;  but  in  either  case  the 
ends  of  the  bar  b,  are  each  fitted  with  a  pin  or  spindle  c,  or  c^, 
that  sustains  a  cap  d,  or  d^, — each  cap  carrying  an  index  arm 
ffOrf^.  The  shorter  end  of  each  arm  has  a  balance- weight  4, 
to  keep  the  arm  horizontal ;  and  the  ends  of  the  bar  b,  are 
each  fitted  with  a  forked  shield  or  keeper-piece  5,  one  tongue 
of  which  is  secured  beneath  the  bar  b,  while  the  other  tongue 
turns  inward,  and  over  the  caps  d,  or  d^y  so  as  to  keep  them 
and  the  index  arms^  or/^,  upon  the  pins  c,  or  c^.  Beneath 
these  caps  and  arms  are  fitted  the  auxiliary  or  satellite  mag- 
netic needles  e,  e^.  On  the  card,  or  on  two  metal  arms,  at- 
tached to  or  made  with  the  bar  b,  (if  a  frame  is  used  instead 
of  a  card,  as  before  noticed,)  are  two  graduated  sectors  ff,  ff, 
the  use  of  which  will  be  presently  described. 

The  main  needle  a,  is  to  be  properly  and  evenly  hardened 
at  each  end,  and  is  to  have  these  as  equally  charged  as  possible, 
by  giving  each  the  needful  number  of  touches  with  the  proper 
poles  of  the  inductive  magnet.  The  position  of  the  needle 
a,  under  the  card  or  frame,  in  relation  to  the  cardinal  points, 
is  to  be  the  same  as  usual;  and  the  best  of  even-grained 
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steel  is  to  be  used  in  making  both  the  needle  a,  and  the 
satellite  needles.  The  auxiliary  or  satellite  needles  are  to  be 
placed  with  their  centres  as  nearly  as  possible  equidistant 
from  the  main  centre  and  the  centres  of  the  poles  of  the  main 
needle.  They  are  to  be  about  one-fifth  of  the  length  and 
about  one-thirtieth  part  of  the.  weight  of  the  main  needle^  and 
are  to  be  hardened  and  charged  at  the  ends  by  the  inductive 
magnet,  precisely  in  the  same  manner  as  the  main  needle. 
The  satellite  needles  and  index  arms^  and/^^  with  the  caps 
d,  and  d^,  are  to  be  properly  balanced  on  the  pins  c,  c^,  before 
these  needles  are  charged  by  the  inductive  magnet.  For  ad- 
justing the  magnetizing  of  the  satellite  needles,  the  main 
needle,  when  duly  charged,  must  be  laid  and  kept  in  the 
magnetic  meridian  until  the  satellites  are  charged ;  and  this 
charging  is  to  be  effected  by  touching  them  with  the  proper 
poles  of  the  inductive  magnet  a  sufficient  number  of  times  to 
make  them  stand  parallel  to  the  main  needle,  with  the  north 
pole  of  each  satellite  needle  toward  the  south  pole  of  the  main 
needle,  and  vice  versd;  and,  to  make  them  work  true,  the 
charge  must  be  increased  or  diminished,  as  may  be  found 
neeclful,  during  the  pi*ogress  of  the  operation.  If,  for  instance, 
the  north  pole  of  either  satellite  be  too  weak,  it  must  be  touched 
by  the  south  pole  of  the  inductive  magnet.  If^  after  that,  it 
be  too  strong,  the  south  pole  of  the  satellite  must  be  touched 
with  the  north  pole  of  the  inductive  magnet.  If  both  poles 
become  too  strong  for  the  proper  effect  above  described,  either 
may  be  weakened  by  touching  it  with  the  similar  pole  of  the 
inductive  magnet.  To  avoid  this,  the  first  charge  of  the 
satellites  should  be  quite  weak,  to  admit  of  strengthening  up 
to  the  point  of  equal  relation  to  a  position  with  the  main 
needle  and  the  zero  points  of  the  sector  scales ;  and  care  should 
be  taken  not  to  give  the  satellites  a  maximum  charge  at  first. 
This  process  requires  great  care,  attention,  and  patience,  and 
should  not  be  hurried,  as  it  is  not  possible  to  foretell  the 
number  of  touches  needful;  because  there  is  no  means  to 
measure  the  amount  of  susceptibility  to  the  influence  of  the 
main  needle^  which  the  first  touch  of  the  inductive  magnet 
may  give  to  the  satellite ;  nor  can  the  increase  or  diminution 
of  this  susceptibility  by  any  subsequent  touch  be  foreknown : 
therefore  the  process  must  be  patiently  followed  until  the 
satellites  stand  parallel  to  the  main  needle, — when  the  index 
arms^  and/^,  standing  at  right  angles  to  the  satellites,  will 
be  in  the  same  line,  or  in  the  equator  of  the  compass  card  or 
frame,  at  the  point  marked  o,  which  is  the  zero  of  each  sector 
scale  g,  and  is  the  point  of  no  variation  of  the  main  needle  a. 
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The  satellites  being  thus  equally  charged  and  adjusted^  the 
sector  scales  ff,  are  then  to  be  graduated  as  follows : — ^The 
carved  lines  of  the  scale  being  marked  on  the  card  or  frame, 
from  the  pins  c,  c^,  as  centres,  at  the  northern  extremity  of 
the  sector-scale  line,  on  the  east  side,  place  the  letter  £,  and 
on  the  southern  extremity  the  letter  W ;  and  then,  at  the 
northern  extremity  of  the  sector  scale,  on  the  west  side,  place 
W,  and  at  the  other  end  E.  With  the  zero  o,  in  the  equator 
of  the  card,  and  under  the  points  of  the  index  arms//^, 
move  the  main  needle  one  degree,  either  east  or  west  of  the 
true  meridian,  and  let  it  lie  there.  When  the  satellites  have 
settled  perfectly  still,  make  a  point-mark  on  the  line  of  the 
scale,  under  the  point  of  each  index  arm;  this  done,  move  the 
main  needle  one  degree  over  and  past  the  magnetic  meridian 
the  other  way ;  and  when  the  satellites  have  become  perfectly 
still,  mark  under  the  index  arms,  as  in  the  first  case.  Pro- 
ceed thus,  alternately,  until  the  scales  are  marked,  each  way, 
as  high  as  the  satellites  will  work  before  they  turn  back  or 
stand  still,  when  the  main  needle  is  moved  forward  either 
way :  this  will  depend  entirely  on  the  susceptibility  of  the 
needles;  for  which  reason  it  will  be  almost  impossible  to 
make  two  sector  scales  alike  for  different  needles,  and  rarely 
or  never  beyond  ninety  degrees ;  though  a  full  circuit  of  the 
satellites  may  be  made  by  adjusting  them  with  a  light  charge, 
or  at  a  sufficient  distance  to  have  their  poles  reversed  from 
the  above  process,  or  pointing  in  the  same  direction  as  the 
poles  of  the  main  needle.  With  the  first-described  arrange- 
ment, and  charging  of  the  satellites,  when  the  main  needle 
passes  90^  from  the  magnetic  north  either  way,  the  satellites 
and  index  arms  will  begin  to  return  upon  their  scales,  as  the 
main  needle  continues  to  vary  and  leave  the  magnetic  meridian 
bevond  90°;  but  they  will  both  stand  at  o,  when  the  north 
pole  of  the  needle  is  made  to  point  due  magnetic  south, 
and  thence  up  to  90°.  On  the  main  needle  returning,  the 
satellites,  with  the  index  arms,  will  proceed  upon  the  sector 
scales;  and  from  90*^  to  due  magnetic  north,  they  will 
gradually  return  to  o,  when  the  main  needle  arrives  in  the 
magnetic  meridian. 

It  will  be  understood,  from  the  foregoing  description,  that 
the  marks  £,  indicate  easterly  variations,  and  the  marks  W, 
westerly  variations,  according  to  the  direction  to  which  the 
arms  f,/^,  tend  from  their  respective  zero  points;  and  the 
amount  of  this  variation  either  way,  under  all  ordinary  causes, 
with  usual  protection  to  the  compass,  will  be  ascertained  as 
follows : — When  there  is  no  variation  from  local  causes,  the 
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index  armB  will  each  be  over  its  respective  zero  o ;  but  when 
the  satellites  vary,  so  that  each  index  arm  points  to  any  given 
number  of  degrees  on  its  sector  scale,  add  the  two  amounts 
together ;  and  the  half  of  this  sum  will  be  the  amount  of  the 
actual  variation,  either  E,  or  W,  produced  by  local  causes. 
If  both  indexes  shall  be  either  north  or  south  of  the  equator 
or  zero,  between  the  east  and  west  points  of  the  sectors,  sub- 
tract the  less  from  the  greater  angle;  and  the  balance  will  be 
the  variation  of  the  main  needle  from  the  magnetic  meridian, 
in  the  -direction  shewn  by  the  greater  angle.  Such  a  circum- 
stance will  indicate  the  existence  of  some  unusual  or  extra- 
ordinary disturbing  cause  in  the  vicinity  of  the  compass, 
either  at  the  north  or  south  side,  in  whichever  direction  the 
pointers  may  incline. 

The  patentee  claims,  as  the  first  part  of  his  invention,  the 
application  of  satellites  or  auxiliary  needles  to  the  magnetic 
compass, — such  needles  being  prepared,  applied,  and  adjusted 
in  the  manner  and  for  the  purposes  above  described ;  includ- 
ing any  merely  mechanicsi  variations  that  shall  be  actual 
equivalents  of  the  means  employed,  and  substantially  the 
same  as  applied  by  him  for  the  purposes  above  set  forth. 

The  mechanical  arrangements  of  the  aquatic  velocimeter 
present  the  following  advantages : — first,  the  means  of  fixing 
the  mechanism  in  its  place,  detaching  the  same  at  will,  and 
refixing  it  again,  without  reference  to  the  then  situation  of 
the  ship ;  secondly,  denoting  and  registering,  with  accuracy, 
the  number  of  miles  or  knots  the  ship  has  run  through  the 
water ;  thirdly,  the  means  of  so  detaching  the  working  parts 
from  the  register  that  the  latter  shall  not  operate  when  the 
ship  is  at  anchor  in  a  tideway;  and,  fourthly,  fitting  the 
acting  parts,  so  that  they  are  protected  from  the  effects  of  any 
vertical  motion,  either  of  the  ship  or  the  water. 

Fig.  3,  represents  an  elevation  of  the  velocimeter-wheel, 
and  a  section  of  the  pipe  enclosing  the  connection  to  the  re- 
cording clock-work,  the  registering  face  of  which  is  also 
shewn  in  this  figure ;  fig.  4,  is  a  section  of  the  clock-work, 
and  a  side  elevation  of  the  velocimeter-wheel;  fig.  5,  is  a 
front  elevation  of  the  clock-work,  with  the  recording  face 
removed ;  and  fig.  6,  is  a  plan  of  the  pipe  and  parts  near  the 
velocimeter-wheel.  a,  is  a  pipe  (of  any  suitable  metal),  com- 
mencing from  the  deck,  or  from  any  convenient  point  above 
the  water-line,  in  a  perpendicular  position,  in  the  ship,  and 
prolonged  downwards,  so  as  to  terminate  with  a  water-tight 
joint  on  the  outside  of  the  ship^s  bottom.  In  the  inside  of 
the  orifice  of  the  pipe  a,  there  is  a  strong  bead  or  flange  i. 
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that  serves  as  a  seat  for  a  circular  metal  plate  a,  which  pre- 
vents any  indirect  current  of  water  into  or  from  the  tube  ▲ ; 
and  above  it  is  an  upper  frame  b,  b,  the  sides  of  which  have 
grooves  2,  2,  (see  figs.  4,  and  6^)  to  receive  ribs  s,  on  each 
side,  that  extend  the  whole  length  of  the  pipe  a  :  these  ribs 
and  grooves  are  set  fore  and  aft  of  the  ship,  and  guide  the 
apparatus  into  or  out  of  its  place, — the  cross-piece  4,  of  the 
frame  b,  having  a  rope,  rod,  or  chain  5,  by  which  the  whole 
firame  is  lowered  or  raised.  Below  the  orifice,  the  plate  a, 
has  two  hanging  standards  c,  e,  and  a  foot-piece  c^,  which, 
with  the  frame  b,  are  made  in  one  piece  with  the  plate  a. 
Between  the  standards  c,  c,  two  screw-centres  6,  6,  carry  the 
ends  of  the  principal  shaft  or  arbor  d,  on  which  are  set  eight 
paddle-blades  b  :  these  are  not  placed  parallel  with  the  axis, 
but  at  such  an  angle  of  deflexion,  in  proportion  to  their  length, 
that  a  progress  of  about  three  feet  in  a  direct  line  through 
the  water  shall  give  the  blades  b,  exactly  one  complete  rota- 
tion, and  no  more.  At  «,  e,  two  flanges,  cast  sohd  with  one 
of  the  standards  c,  form  the  top  and  bottom  of  a  box,  which 
is  enclosed  with  a  strip  of  metal,  screwed  on  the  sides  of  the 
standard,  and  has  a  hole  to  receive  the  shaft  d,  of  the  fan- 
wheel.  On  the  shaft  d,  within  the  box,  is  fitted  a  single- 
thread  worm-wheel  7,  that  gears  into  a  corresponding  horizon- 
tal toothed  wheel/,  (fig.  4,)  with  forty  teeth.  The  top  of 
the  spindle  of  this  wheel  f,  is  made  square,  and  takes  into  a 
socket  in  the  lower  end  of  a  short  vertical  arbor  10,  that  passes 
through  the  top  of  the  box  e,  and  through  the  plate  a ;  be- 
neath which  there  is  a  set-collar  ^,  secured  by  a  pin  11,  to 
keep  the  shaft  10,  from  rising  off  the  spindle  of  the  wheel/. 
Above  the  plate  a,  is  a  pin  12,  that  is  passed  through  the  arbor 
10,  and  through  a  slot  in  a  socket  A,  at  the  lower  end  of  a 
vertical  rod  i ;  and  this  rod  is  prolonged  up  through  the  tube 
A,  and  finishes  at  the  top  with  a  square  key-socket  is,  which 
receives  the  square  end  of  a  short  arbor  k,  set  in  a  frame  14, 
fixed  in  the  lower  part  of  the  clock-work  case  c.  The  arbor 
k,  carries  a  pinion  /,  of  12  teeth,  gearing  into  a  wheel  m,  of 
66  teeth,  set  on  a  spindle  15,  which  passes  through  the  upper 
plate  of  the  frame  14,  and  finishes  with  a  short  square  portion, 
having  a  round  end  above  it :  these  parts  receive  the  socket- 
piece  16,  of  the  coupling-rod  n,  which  is  fitted  to  the  top  of 
the  spindle  15,  so  that  the  rod  n,  may  be  just  lifted  and  turned 
to  set  the  register-hands  above,  and  yet  not  be  entirely  de- 
tached from  the  spindle  15.  The  top  of  the  rod  n,  is  formed 
as  a  socket,  so  that  the  lower  end  of  the  first  clock-work  arbor 
Py  may  be  attached  or  detached  at  pleasure.     Above  this  the 
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back-plate  q,  of  the  clock-frame  is  lengthened  down  with  two 
bracket-pieces  18^  through  which  the  rod  p,  passes^  receiving 
on  its  top  the  bevilled  runner-pinion  r,  of  10  teeth,  fitted  to 
gear  into  the  bevilled  wheel  s,  of  60  teeth,  set  on  an  arbor  19 ; 
which  arbor  bears  against  the  plate  q,  and  carries  the  next 
pinion,  and  the  canon  pinion,  and  the  tubes  between  that  and 
the  face ;  and  outside  the  face  it  carries  the  hand  21,  for  count- 
ing rods,  yards,  or  any  other  unit  of  measurement.  Next 
the  wheel  s,  a  pinion  of  8  teeth  is  made  with  the  arbor  19, 
and  gears  into  the  wheel  t,  of  80  teeth,  fixed  on  an  arbor 
above,  which  also  carries  a  pinion  of  8  teeth,  that  gears  into 
a  wheel  v,  of  80  teeth  on  the  canon  arbor :  this  arbor  passes 
through  the  clock-face,  and  terminates  just  within  the  point 
of  the  arbor  19,  and  carries  the  hand  22,  which  counts  miles 
up  to  100  in  number.  The  canon  arbor  is  fitted  with  a  pinion 
of  16  teeth,  gearing  into  a  wheel  w,  of  80  teeth,  which  rotates 
freely  on  the  arbor  of  the  wheel  t,  and  has  its  nave  w,  formed 
as  a  pinion  of  30  teeth,  to  gear  into  a  wheel  u,  of  60  teeth, 
set  on  the  second  canon  arbor :  this  arbor  goes  through  the 
face  just  short  of  the  first  canon  arbor,  and  carries  the  hand 
23,  which  counts  miles  up  to  1000.  y,  is  the  dial-plate,  with 
three  sets  of  divisions ;  z,  is  the  frame,  which  carries  the  glass 
over  the  dial ;  and  at  24,  there  is  an  opening,  closed  by  a 
door,  by  means  of  which  the  fingers  can  be  introduced  to 
reach  the  socket  I6,  to  set  the  hands  in  unity  at  the  time  the 
ship  is  taking  a  departure,  without  removing  the  glass  and 
frame  z,  or  touching  the  hands. 

To  make  a  water-tight  joint  at  the  bottom  of  the  vessel,  the 
lower  part  of  the  tube  a,  may  be  made  separate  from  the 
continuous  part  above,  in  the  manner  shewn  at  fig.  7,  which 
is  a  section  at  a  right  angle  to  fig.  3,  and  shews  a  pipe,  with 
a  flange  s,  below  the  outside  planking  of  the  ship,  and  the 
pipe  A,  coming  above  the  inside  planking,  where  a  screw- 
thread  is  cut  on  it  to  take  a  union  nut  9;  the  lower  part  of 
which  nut  has  an  external  flange  to  take  the  inner  planking, 
and  the  upper  part  an  internal  flange,  to  overlie  the  screwed 
part  of  the  pipe,  and  bear  upon  a  flange,  turned  outward  on 
the  lower  end  of  the  next  upper  length  of  pipe,  between  the 
inner  flange  of  the  nut  9,  and  the  top  of  the  screwed  part ;  so 
that  the  outer  flange  8,  is  held  firmly  against  the  outer  planks, 
and  the  two  lengths  of  pipe  a,  are  held  firmly  together  by  the 
same  connexion  or  union  screw.  In  this  figure  the  rib  3,  is 
shewn  only  in  that  part  of  the  pipe  which  goes  through  the 
bottom  of  the  ship,  and  it  is  tapered  at  the  top,  so  as  to  enter 
the  grooves  2,  2,  in  the  sides  of  the  frames  b,  b,  without  it 
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being  Decessary  to  have  ribs  in  the  upper  part  of  the  tube; 
for  the  frame  by  when  lowered  by  a  rod  or  bar^  can  be  so  di- 
rected as  to  place  the  grooves  over  the  tapered  tops  of  the  ribs, 
which,  entering  the  grooves  in  the  descent,  will  gaide  the 
mechanism  into  its  place. 

The  operation  and  timing  of  the  parts,  and  the  proportions 
of  the  gearing  being  stated,  it  will  be  seen  that,  the  paddle- 
.  blades  b,  being  set  at  a  proper  angle  with  the  axis  on  which 
they  rotate,  the  motion  of  the  vessel  through  the  water  will 
cause  the  blades  b,  to  rotate,  and,  by  means  of  the  inter- 
mediate gearing,  to  make  the  hands  move  in  front  of  the 
dial,  and  indicate  the  distance  the  vessel  has  run.  It  will  be 
understood  that  the  distance  run  in  a  given  time  may  be 
ascertained  by  comparing  the  hands  on  the  dial  with  a  clock 
or  watch ;  thus  practically  giving  the  rate  of  the  ship,  in  miles, 
per  hour,  by  mere  inspection. 

The  patentee  does  not  limit  himself  to  the  stated  extent  of 
the  numerical  registry — to  the  sizes  and  proportions  of  the 
parts  and  gearings — or  to  the  mode  shewn  of  fitting  the 
moving  parts.  What  he  claims  is,  the  attaching  the  discs 
or  plates  a,  to  the  sliding-frames  6,  and  c,  (which  frame  c, 
carries  the  shaft  d,  of  the  paddle-blades  b,)  when  the  said 
frames  and  plates  are  fitted  to  be  lowered  into,  or  raised  out 
of,  a  tube  a,  in  such  a  manner  that,  when  in  place  for  use,  the 
plate  a,  may  prevent  any  indirect  current  of  water  from 
ascending  into,  or  descending  out  of,  the  tube  a,  and  thus 
disturb  or  destroy  the  accuracy  of  the  instrument; — the 
paddle-blades  b,  by  this  improvement,  being  subject  only  to 
the  direct  action  of  the  vessel's  progress  through  the  water,  as 
described  and  shewn. 

The  improvements  in  the  hand-log  embrace  a  novel  com- 
bination of  mechanical  movements  with  the  common  log-reel, 
and  the  attachment  to  the  log-line  of  a  mechanical  substitute 
for  the  common  "  log-ship,^'  or  piece  of  wood  at  the  end  of 
the  line :  whereby  the  length  of  log-line  run  out  in  any  given 
time  is  registered,  and  the  rate  of  speed  accurately  ascertained. 
Fig.  8,  is  an  elevation  of  the  improved  geared  hand-log; 
fig.  9,  is  a  section  through  the  line  a,  b,  of  fig.  8;  and  fig.  10, 
is  a  plan  view,  with  the  dial-plate  and  glass  removed,  to  shew 
the  internal  positions  of  the  operative  parts  under  the  dial- 
plate.  Fig.  11,  is  a  sectional  elevation  of  the  substitute  for 
the  common  log-ship,  which  is  similar  in  form  to  a  small 
parachute  or  strong  parasol;  but  it  is  called,  by  the  patentee, 
the  log-ship,  to  identify  it  with  the  use  to  which  it  is  applied ; 
and  it  is  represented  in  this  figure  as  if  in  operation.     Fig.  12, 


St.  John's,  for  Registering  the  Vehdty  of  Ships,  ifc.    257 

also  represents  the  log-ship^  but  with  the  becket  ferrule  de- 
tached^ as  described  hereafter,  and  the  log-ship  folded,  as  while 
being  drawn  on  board  after  use. 

c,  is  the  main  frame  of  metal,  with  handles  d,  and  e.    On 
the  upper  and  outer  corner  of  the  handle  e,  is  a  pivot  i,  carry- 
ing a  twelve-second  log-glass  f,  made  in  the  usual  manner. 
a,  is  a  shaft,  sustained  by  centre-screws  2,  2,  which  pass 
through  the  sides  of  the  frame,  and  enter  sockets  in  the 
ends, — so  that  any  looseness  or  unusual  strain  shall  not  dis- 
engage the  shaft  a. .  ar,  j?,  are  two  flanges,  cast  sohd  with  the 
shaft  a,  and  turned  and  fitted  to  receive  the  heads  b,  b, 
between  which  the  trundle-staves  3,  s,  extend, — the  whole 
forming  the  reel  6,  for  the  log-line  4.     At  6,  6,  two  pieces,  to 
form  the  top  and  bottom  of  a  box  h,  are  cast  or  made  with 
one  side  of  the  frame  c,  between  that  and  the  log-reel,  and 
enclosed  with  a  strip  of  metal,  screwed  at  the  ends,  with  an 
opening  through  which  the  shaft  a,  passes.    The  end  of  the 
shaft  a,  within  the  box  h,  is  formed  as  a  worm-wheel  c,  which 
gears  into  a  wheel  d,  having  55  teeth,  and  set  on  an  arbor  5. 
The  upper  end  of  this  arbor  is  prolonged  through  the  top  6, 
of  the  box  H,  and  terminates  in  a  squared  top,  inside  the  index 
or  dial-box  i,  where  it  receives  the  pinion  e,  the  teeth  of  which 
are  bevilled  outwards  and  downwards ;  and  within  the  teeth, 
on  the  under-side,  is  formed  a  collar,  that  lies  in  a  recess  in 
the  head  of  the  governing-lever  g.    This  lever  is  formed  with 
an  eye,  to  lie  round  the  arbor  5,  and  turns  on  a  fulcrum  at  11, 
in  the  side  of  the  box  i.     Between  the  arbor  5,  and  fulcrum 
11,  a  spring  h,  overlies  the  lever  g,  and  keeps  it  down  and  the 
pinion  e,  at  the  lowest  point  on  the  arbor  5,— except  when 
the  outer  scale-formed  end  12,  of  the  lever  g,  is  depressed,  as 
hereafter  described.     Within  the  box  i,  is  mounted  the  arbor 
7,  that  carries  the  counter-wheel  f  which  is  made  with  teeth 
bevilling  outwards  and  upwards,  to  gear  fair  with  the  teeth 
in  the  pinion  e,  when  that  is  raised  on  the  arbor  5,  by  depres- 
sing the  outer  end  of  the  lever  g.    The  top  of  the  arbor  7,  is 
drilled  to  received  a  button-topped  pin,  coming  down  through 
the  glass  13,  for  the  purpose  of  setting  the  index-pointer  or 
hand  9,  which  overlies  the  index-card  10. 

In  figs.  11,  and  12,  p,  is  the  top  of  a  hollow  tube  or  handle 
k,  having  a  circular  set  of  fixed  points  15,  to  which  are  con- 
nected the  top  ends  of  the  stretcher-pieces  /,  and  these  are 
connected  by  stretcher-pieces  16,  to  the  joints  17,  of  the  tube 
m,  which  slides  loosely  on  the  hollow  tube  k,  A  tube  n,  also 
slides  on  the  staff  k,  and  enters  the  lower  end  of  the  tube  m, 
between  that  and  the  tube  k,  at  the  point  is  (see  the  enlarged 


258  Recent  PaienU. 

•eetional  view,  fig.  18,) ;  it  is  made  slightly  conical,  to  hold 
well  between  the  tubes  m,  and  k,  like  a  circular  wedge,  yet 
start  easily  by  a  jerk ;  and  it  has  two  eyes  19,  to  which  the 
ends  of  a  piece  of  log-line  o,  are  connected.  At  the  bight  20, 
of  the  line  0,  the  end  of  the  log-Une  4,  is  attached,  as  also  one 
end  of  the  stray  and  draw-home  Une  21 ;  and  the  other  end  of 
this  line  21,  is  fastened  to  an  eye  22,  on  the  prolongation  p,  of 
the  tube  k,  above  the  joints  15.  9,  q,  are  the  external  edges  of 
the  covering  on  the  str^chers  /,  / :  which  covering  may  be  made 
of  thick  sheeting,  Unen,  or  light  sail  duck,  or  any  suitable  ma- 
terial, and  varnished.  At  r,  is  a  small  portion  of  lead,  sewed 
into  the  inside,  near  or  on  one  end  of  the  stretchers  /;  and 
exactly  opposite,  at  s,  a  portion  of  cork  is  attached. 

It  IS  mtended  that  one  man  shall  hold  the  reel  in  both 
hands,  so  that  the  right  thumb  shall  readily  press  on  the  scale- 
piece  on  the  end  of  the  lever  g, — the  log-glass  f,  being  sus- 
tained by  the  pivot  1,  in  the  situation  shewn  by  dotted  lines 
in  fig.  8,  directly  over  the  forefinger  of  the  man,  who  sees 
that  the  index-pointer  9,  is  at  zero  of  the  scale  on  the  index- 
card,  and  the  sand  all  in  the  bottom  of  the  log-glass.  The 
conical  tube  n,  is  pushed  in  between  the  tubes  k,  and  m,  so 
as  to  hold  all  the  parts  expanded,  as  in  fig.  11,  before  throw- 
ing ;  then  a  second  man  throws  the  log-ship,  with  a  sufficiency 
of  stray  line  to  reach  the  water  and  allow  the  motion  of  the 
vessel  to  draw  the  log-line  taught,  when  the  log-ship  will  take 
the  proper  position  in  the  water ;  and  the  man  holding  the 
reel  now  instantly  turns  the  log-glass  f,  over  with  his  fore- 
finger (so  that  it  takes  the  position  shewn  in  fig.  8,  by  the 
full  lines),  and  at  the  same  moment  presses  down  the  scale  12, 
at  the  outer  end  of  the  lever  ^,  so  as  to  raise  the  inner  end  of 
the  lever,  and  thereby  put  the  pinion  e,  into  gear  with  the 
counter-wheel  /.  The  log-line  4,  running  off,  and  rotating 
the  reel,  puts  all  the  parts  in  motion;  and  the  log  man,  keeping 
all  steady,  watches  the  log-glass  until  the  sand  has  run  out. 
He  then  immediately  turns  the  glass  with  his  forefinger;  and 
the  keeper-spring  A,  instantly  depresses  the  lever  ^,  and  takes 
the  pinion  e,  down  out  of  gear  with  the  counter- wheel^  which 
stops  directly — leaving  the  hand  9,  at  the  point  it  had  reached 
on  the  index-card  10,  at  the  time  the  sand  in  the  log-glass 
had  run  out.  This  will  denote  the  rate  per  hour,  in  miles  and 
fractions,  at  which  the  ship  or  vessel  has  moved  through  the 
water  during  the  twelve  seconds  occupied  by  the  sand  run- 
ning in  the  log-glass.  The  second  man  now  ^' hauls  home'' 
on  the  log-line; — ^this  jerks  the  tube  w,  from  between  the 
tubes  k,  and  m,  and  on  the  handle  k ;  leaving  the  log-ship  K, 
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to  turn  end  for  end,  and  at  liberty  to  fold  together,  as  it  is 
shewn  at  fig.  12,  with  the  stay-line  21,  taking  the  connection 
to  the  log-line  i,  by  which  it  is  drawn  on  board  the  vessel  as 
the  line  is  wound  on  to  the  reel,  as  usually  practised. 

With  the  gearing,  above  described,  between  the  log-reel  and 
the  index  and  glass,  the  length  of  the  stray-line  at  the  com- 
mencement or  termination  of  the  operation  is  of  no  conse- 
quence. For,  if  the  lever  ^,  is  depressed  at  the  same  instant  the 
glass  F,  is  turned,  the  log-ship,  having  hold  in  the  water,  runs 
o£f  a  given  length  of  line  in  the  twelve  seconds ;  and  the  lever 
being  set  free  by  the  log-man  at  the  instant  the  sand  has  run 
down,  the  length  of  log-line  run  off  in  the  time  (moving  the 
gearing  as  it  runs  off)  gives  the  rate  per  hour,  independent  of 
what  line  has  run  off  before  the  glass  is  turned  to  commence 
running  the  sand,  and  equally  independent  of  what  log-line 
may  run  out  after  the  sand  has  run  down — provided  the  log- 
man lets  go  the  lever  g,  as  the  last  sand  descends ;  as  then  all 
the  line  that  runs  off  the  reel  afterwards,  has  not  any  effect  on 
the  gearing  and  recording  parts  of  the  machine ;  so  that  these 
parts,  beginning  and  ending  their  work  with  the  run  of  the 
sand  in  the  log-glass,  denote  the  rate  of  the  ship  by  mechanical 
means,  acting  with  mathematical  accuracy. 

The  patentee  does  not  confine  himself  to  the  mode  described 
and  shewn  of  arranging  the  gearing  to  a  twelve^second  log- 
glass,  but  reserves  the  right  to  vary  both  the  glass  and  the 
gearing,  by  calculating  the  gearing  to  suit  the  glass  (whether 
running  a  greater  or  less  number  of  seconds),  so  as  to  obtain 
the  same  result,—- namely,  a  mathematical  measure  of  a  ship's 
speed  through  the  water,  by  the  application  of  similar  me- 
cbanical  means  to  the  common  log*reel  and  line  already  in  use, 
and  employed  with  a  more  mechanically  effective  log-ship, 
such  as  herein  described :  which  log-ship  has  both  a  larger 
spread  and  deeper  hold  in  the  water,  with  a  concave  face  acting 
against  the  water,  whereby  any  lateral  escape  of  the  water  is 
very  much  lessened,  if  not  entirely  prevented,  and  the  log-ship 
remains  so  nearly  stationary,  while  in  use,  that  the  effect  o£ 
the  pull  on  the  Une,  by  the  motion  of  the  vessel,  does  not  cause 
any  material  error  in  counting  the  rate  of  the  vessel's  speed. 
In  case  of  accident  to  the  mechanism,  the  log-reel  may  still 
be  used  with  a  line  marked  in  knots  in  the  usual  manner, 
either  with  the  parachute  or  the  common  log  now  in  use. 

Under  this  head  of  the  invention,  the  patentee  claims. 
First, — ^the  arrangement  of  the  log-glass  p,  lever  g,  pinion  e, 
and  wheel  ^  whereby  the  motion  given  to  the  clock-work  by 
the  reel  o,  is  communicated  to  the  index  9,  during  a  definite 
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period  of  time ;  the  parts  being  so  proportioned  and  the  dial 
so  divided^  that  the  index,  moving  while  the  sand  is  running 
in  the  log-glass  f,  shews  the  rate  of  speed  at  which  the  vessel 
is  moving  per  hour  of  time  during  twelve  seconds  or  any  other 
known  time;  and  the  parts  being  arranged  and  operated  on 
substantially  as  described,  or  in  a  manner  equivalent  to  pro- 
duce the  same  results  by  the  like  means.  Secondly, — the 
application  of  a  parachute  k,  to  the  purpose  of  a  log-ship,  and 
the  combination  therewith  of  the  cylindrical  wedge  n,  or  its 
equivalent,  to  enter  between  the  tubes  k,  and  m,  to  keep  the 
log-ship  K,  spread  when  in  the  water,  and  disengaged  when 
hauled  in  to  "  fetch  home ;"  so  that  the  log-ship  closes  and 
turns  end  for  end  in  the  water,  and  is  easily  hauled  on  board, — 
the  said  log-ship  being  used  with  the  reel  and  registering  parts 
above  described  and  shewn,  or  with  any  other  means  of  sup- 
plying and  determining  the  amount  of  log-line  run  out  during 
a  known  period  of  time. — [Inrolled  June,  1851.] 


To  John  Walters,  of  Sheffield,  manufacturer,  for  improve- 
ments  in  knives  and  forks. — -[Sealed  2lst  August,  1851.] 

This  invention  relates  to  certain  improvements  in  the  con- 
struction of  knives  and  forks ;  the  principal  object  of  which  is 
to  obtain  the  necessary  *'  balance'^  of  the  handle  without  the 
use  of  lead,  as  employed  in  the  ordinary  balance-handle 
cutlery.  It  has  been  the  practice,  as  is  well  known,  to  make 
the  handle  balance  the  blade  or  prongs  of  the  knife  or  fork, 
by  introducing  lead  into  the  cavity  formed  for  the  reception 
of  the  "  tang'^  or  piece  of  iron  that  serves  to  secure  the  blade 
or  prongs  to  the  handle ;  and,  in  consequence  of  the  space 
occupied  by  the  lead,  the  length  of  the  tang  is  so  much  re- 
duced, that  it  forms  but  an  insecure  means  of  attaching  one 
part  to  the  other.  Now,  as  in  knives  and  forks  constructed 
according  to  this  invention,  the  use  of  lead  is  dispensed  with, 
the  tang  may  therefore  extend  to  nearly  the  whole  length  of 
the  handle.  The  blade  is  partly  balanced  by  the  extension 
of  the  tang ;  but,  in  order  to  cause  the  handle  to  prepond- 
erate, the  '*  bolster  '^  is  extended  in  length  from  the  shoulder, 
BO  as,  by  its  increased  weight,  to  produce  the  required  effect ; 
and  the  bolster  is  formed  without  those  angles  which,  in 
knives  and  forks  of  the  ordinary  construction,  serve  to  collect 
and  retain  the  dirt. 

In  Plate  VII.,  fig.  1,  is  a  sectional  plan  view,  and  fig.  2, 
an  edge  view  of  one  of  the  improved  knives ;  and  fig.  8,  is 
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an  under  side  view^  and  fig.  4^  an  edge  view  of  an  improved 
fork.  The  ivory  handle  a,  is  secured  to  the  tang  b,  by  the 
ordinary  composition ;  and  it  will  be  seen  in  figs.  1,  and  4, 
that  the  tang  extends  nearly  the  whole  length  of  the  handle. 
The  bolster  c,  is  of  an  oval  form  in  the  transverse  section, 
and  it  extends  in  gradual  curves  from  the  shoulder  d"^  so  as 
not  to  form  any  angles  therewith :  any  other  sectional  form 
that  may  be  preferred  may  be  substituted  for  the  oval  one. 
Althougn  the  bolster  is  represented  as  made  in  one  piece  with 
the  blade  or  prongs  and  tang^  this  is  not  necessarily  the  case ; 
for  the  patentee  proposes  sometimes  to  form  the  bolster  of 
another  metal, — say,  for  example,  German  silver.  In  this 
case,  the  blade  and  tang  are  made  of  one  piece  of  steel,  and 
the  bolster  (which  is  formed  with  a  hole  through  it  to  receive 
the  tang)  is  fitted  close  up  to  the  shoulder,  and  permanently 
secured  thereto  by  soldering  or  other  suitable  means.  Some- 
times, in  order  to  render  this  improved  cutlery  more  orna- 
mental, the  bolster  is  coated  or  covered  with  silver  or  gold, 
by  the  ordinary  process  of  electro-plating.  In  the  manufac- 
ture of  silver  oessert  knives  and  forks,  the  blade  or  prongs  and 
bolster  are  formed  of  one  solid  piece  of  metal ;  and  the  tang, 
which  may  be  of  inferior  metal,  is  fixed  permanently  into  the 
bolster. 

The  patentee  says,  he  is  aware  that  the  common  descrip- 
tions of  knives  and  forks  have  been  made  with  long  tangs, 
and  without  the  use  of  lead,  but  that  the  handles  of  such  cut- 
lery have  not  the  property  of  balancing  the  blade.  He  claims, 
as  his  invention,  the  lengthened  bolster  c,  and  tang  b,  for 
knives  and  forks,  whereby  to  produce  the  balance  or  pre- 
ponderance of  the  handle;  also,  electro-plating  or  coating 
the  bolsters  of  knives  and  forks,  as  above  described. —  [In- 
rolled  February,  1852.] 


To  William  Edward  Newton,  of  the  Office  for  Patents, 
66,  Chancery-lane,  in  the  county  of  Middlesex,  civil  engi- 
neer, for  improvements  in  machinery  for  cutting  files, — 
being  a  communication. — [Sealed  28rd  July,  1850.] 

This  invention  consists  in  the  improved  arrangement  of  ma- 
chinery for  cutting  files  which  is  represented  in  Plate  VIII. 

Files  are  usuallv  made  of  a  form  presenting  four  faces, 
which  are  more  or  less  curved,  and  slightly  swellmg  from  the 
handle  towards  the  middle,  and  decreasing  in  a  more  sudden 
curve  towards  the  point.     These  curves,  as  the  file  passes 
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under  the  cutter^  neceasarily  vary  the  range  of  its  motion  in 
cuttings — ^the  motion  being  greatest  where  the  file  is  thinnest 
and  narrowest,  so  that  the  force  of  the  blow  is  greatest  where 
it  should  be  the  least :  hence  the  teeth  will  be  cut  deeper 
towards  the  point  than  at  or  towards  the  middle.  Again,  the 
two  ranges  at  teeth  cross  each  other  at  given  angles  to  the 
axis  of  the  file ;  and  the  motion  of  the  cutter  must  be  diagonal 
to  the  general  plane  of  the  face  of  the  file,  to  make  the  teeth 
pointing  towards  the  nip  or  point  of  the  file.  These  peculi- 
arities in  the  form  of  the  body  and  the  teeth  present  serious 
practical  difficulties  in  the  making  of  files  by  machinery.  If 
the  cutting-edge  be  made  as  it  should  be,  viz.,  at  right  angles 
to  the  plane  of  its  motion,  it  will  be  in  the  right  position  to 
cut  one  range  of  teeth ;  but  when  the  cutting-edge  is  reversed, 
it  will  then  be  oblique  to  the  face  of  the  file,  and  only  touch 
it  at  one  edge :  hence,  such  an  arrangement  is  impracticable. 
If  the  cutting-edge  be  made  diagonal  to  the  plane  of  its  motion, 
and  reversed  for  the  second  range  of  teeth,  then  the  plane  of 
motion  of  the  cutter  will  be  diagonal,  and  the  force  of  the 
blow  will  be  greatest  on  one  side  in  cutting  one  range  of  teeth, 
and  greatest  on  the  other  in  catting  the  other  range, — the 
result  of  which  must  necessarily  be  an  imperfect  file.  Finally, 
the  curve  of  the  face  and  the  Ime  of  the  ranges  of  teeth  being 
diagonal  to  the  axis  of  the  file,  the  relations  of  the  cutting- 
edge  to  the  plane  of  the  face  to  be  cut,  slightly  vary,  as  the 
file  moves  under  the  cutter  from  the  point  to  the  handle ; 
and  from  this  it  must  fottow,  that  if  the  edge  of  the  cutter 
and  the  face  of  the  file  be  not  made  to  shift  as  the  file  passes 
under  the  cutter,  the  cuts  will  vary,  and  the  teeth  produced 
will  be  uneven. 

To  obviate  the  above  difficulties  is  the  object  of  this  inven- 
tion, which  consists,  first,  in  shifting  the  line  of  motion  of 
the  feeding-carriage  or  the  plane  of  the  file  for  the  cutting  of 
the  second  range  of  teeth  on  each  face ;  so  that,  while  the 
cutter  retains  the  same  position,  the  feeding  motion  of  the 
carriage,  in  cutting  the  first  range  of  teeth,  shall  be  in  a  line 
diagonal  to  the  face  of  the  cutter ;  and,  in  cutting  the  second 
range  of  teeth,  the  said  motion  shall  be  in  a  line  the  reverse 
of  the  angle  of  the  first;  and  thus  the  power  applied,  for 
cutting  the  teeth,  will  exert  an  equal  force  over  the  entire 
breadth  of  the  file.  Secondlv^  in  connecting  the  cutter  or 
chisel,  or  the  stock  thereof,  witn  the  slide,  by  which  the  power 
for  cutting  the  teeth  is  applied,  by  means  of  a  joint,  the  axis 
of  which  shall  be  at  right  angles,  or  nearly  so,  with  the  face 
of  the  cutter :  whereby  the  cutting-edge  is  rendered  capable 
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of  adapting  itself  to  the  slight  variations  of  the  face  of  the 
file^  as  it  passes  under  it^  and  also  to  any  slight  inequality  in 
the  texture  of  the  metal  to  be  cut.  Thirdly,  in  regulating 
the  force  of  the  cut  according  to  the  surface  of  the  metal  to 
be  operated  on,  by  increasing  or  diminishing  the  tension  of  a 
spring,  or  the  leverage  of  a  weight  (which  acts  on  a  slide  to 
work  the  cutter),  by  means  of  a  plane  on  the  carriage,  so 
formed  as  to  give  the  required  variation  to  the  force  applied. 
Fig.  1,  Plate  VIII.,  is  an  end  elevation  of  the  improved 
machine;  fig.  2,  is  a  longitudinal  vertical  section;  fig.  3,  is  a 
plan  view  thereof;  and  fig.  4,  is  a  transverse  section  of  the 
carriage  and  bed-piece,  a,  represents  the  bed-frame  of  the 
machine,  to  which  is  properly  secured  the  upper  frame-work  b. 
The  top  of  the  bed-frame  a,  is  formed  with  two  ways  or 
guide-rails  c,  c,  on  which  runs  a  carriage  d,  provided  at  one 
end  with  a  rocking-piece  e,  that  slides  vertically  in  a  recess  in 
the  carriage.  This  rocking-piece  has,  on  its  under  side,  a 
semicircular  groove,  which  is  threaded  to  fit  the  threads  of  a 
feed-screw  y^  hung  in  journals  between  the  two  rails  or  ways 
c,  c;  and  on  the  outer  end  of  the  shaft  of  the  screw  y)  is  a 
ratchet-wheel  ff,  which  is  driven  by  a  click  or  pall  h,  con- 
nected, by  means  of  a  stud  or  adjustable  pin  i,  to  an  arm  J, 
mounted  on  a  rocking-shaft  k.  This  rocking-shaft  k,  has 
another  arm  /,  (fig.  3,)  to  which  is  jointed  the  lower  end  of  a 
vertical  rod  m,  that  slides  in  a  tube  n,  surrounded  by  a  heli- 
cal spring  0.  All  these  parts  are  shewn  detached  in  the 
sectional  view,  fig  5.  The  spring  o,  rests,  at  its  lower  end, 
on  a  collar,  and,  at  its  upper  end,  bears  against  a  pin  p,  that 
projects  from  the  rod  m,  and  slides  in  slots  in  the  tube ;  so 
that  the  said  spring  always  tends  to  force  up  the  rod,  and 
thus,  by  turning  the  shaft  A,  to  draw  back  the  click  or  pall 
A,  which,  at  every  revolution  of  the  main  shaft  q,  is  pushed 
forward  to  turn  the  ratchet  ff,  the  required  distance,  according 
to  the  length  of  leverage  of  the  connection  of  the  pall  with 
the  arm  of  the  rocking-shaft.  This  motion  is  effected  by 
means  of  a  cam  r,  on  the  main  shaft,  which,  once  in  each 
rotation  of  the  main  shaft,  acts  on  the  upper  end  of  the  rod 
m,  and,  by  depressing  the  rod,  causes  the  shaft  k,  to  turn  in 
the  opposite  direction,  and  push  forward  the  click  A.  In  this 
way,  at  each  rotation  of  the  main  shaft,  the  carriage  is  moved 
forward  the  distance  required  for  the  cutting  of  a  tooth.  At 
the  end  of  the  feeding  motion,  the  carriage  is  moved  back  by 
the  attendant,  who,  for  this  purpose,  must  first  disengage  the 
block  e,  which  is  secured,  by  a  screw,  passing  through  a  slot, 
to  the  middle  of  a  short  lever  r^,  connected  with  a  hand-lever 
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r'^,  which  extends  to  the  front  end  of  the  carriage,  so  as  to  be 
within  reach  of  the  attendant.  The  bed  of  the  carriage  is 
lined  with  lead,  to  receive  the  piece  of  metal  to  be  cut  or 
formed  into  a  £le ;  the  heel  or  stem  of  which  is  introduced 
into  a  slot  in  a  piece  s,  and  fixed  therein  by  a  temper-screw ; 
and  such  piece  s,  is  formed  with  journals  or  pivots  at  its  ends, 
which  turn  in  two  bracket-pieces  t,  /,  that  project  from  a 
plate  u,  connected  with  the  end  of  the  carriage  by  the  screws 
V,  V :  these  screws  pass  through  elongated  holes  or  slots,  so 
as  to  admit  of  being  adjusted  to  the  bed  of  the  carriage. 
When  cutting  the  edges  of  files,  the  carriage-bed  should  be 
made  (as  represented  in  longitudinal  section  at  fig.  6,  and  in 
transverse  section  at  fig.  7,)  with  moveable  pieces  w,  w,  which 
can  be  shifted  according  to  the  form  and  size  of  files  to  be 
cut,  and  thus  form  a  solid  and  firm  bed. 

The  cutter  or  chisel  w,  is  formed  with  a  stem,  fitted  and 
secured  by  a  temper-screw  y,  in  the  socket  of  the  lower  half 
of  a  stock  z,  which  is  jointed  to  the  upper  half  by  a  screw- 
bolt  a^.  The  two  halves  of  this  stock  are  put  together  in  the 
manner  of  the  well-known  rule-joint,  so  that  the  chisel  or 
cutter  shall  have  sufficient  lateral  play  to  adapt  itself  to  the 
varying  plane  of  the  surface  of  the  file.  The  upper  end  of 
the  stock  is  fitted  in  a  socket  at  the  lower  end  of  a  heavy  block 
of  metal  b^,  called  a  slide,  and  is  there  secured  by  a  temper- 
screw  c^.  The  slide  b^,  is  a  quadrangular  prism,  of  the  requi- 
site weight,  and  slides  in  two  cross-bars  d^,  (t^,  of  the  frame, 
each  of  which  is  made  in  two  parts,  connected  together  by 
screw-bolts  e^,  «',  that  they  may  be  adjusted  to  the  slide.  The 
position  of  the  slide  is  in  a  plane  perpendicular  to  the  trans- 
verse plane  of  the  bed-frame,  and  inclines  back  from  a  line 
perpendicular  to  the  longitudinal  plane  of  the  bed-frame,  so 
as  to  give  the  inclined  cut  required  to  make  the  teeth  of  the 
file  sharp  towards  the  point  thereof.  At  about  the  middle 
of  its  length,  the  slide  is  provided  with  a  strap  f^^  properly 
secured  to  it,  and  furnished  with  two  trunnions  g^,  g^,  on 
opposite  sides,  which  play  in  the  slots  of  two  arms  A^,  h},  of 
a  rocking-shaft  t^  The  shaft  i^,  has  its  bearings  in  the  upper 
frame  b,  and  is  provided  with  another  arm  j^,  cariying  at  its 
outer  end  a  roller  k^ ;  which  roller  is  forced  down  oy  the  cam 
l^,  on  the  shaft  q,  once  in  each  rotation  of  such  shaft ;  and 
thereby  the  slide  b^,  with  its  cutter  or  chisel,  is  lifted,  after 
each  blow  upon  the  file. 

The  cam  /^,  has  a  greater  sweep  than  the  cam  r,  and  be- 
gins to  lift  the  slide  and  cutter  oefore  the  cam  r,  begins  to 
work  the  feed-motion;  but  so  soon  as  the  feed-motion  is 
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completed,  the  cam  P,  liberates  the  rocking-shaft,  and  thereby 
permits  the  slide  and  chisel  to  descend,  and  cut  a  tooth  on 
the  blank  or  file.  As  the  rocking-shaft  turns  to  lift  the  sUde,  a 
projecting-piece  fn},  is  brought  in  contact  with  a  spring  n^, 
attached  to  another  rocking-shaft  o^,  from  which  projects  an 
arm  p^,  provided  with  a  set-screw  q^,  the  point  whereof  comes 
in  contact  with,  and  is  arrested  by  an  arm  s^,  of  another  rock- 
ing-shaft t^ ;  and  this  shaft  t^,  has  another  arm  u^,  provided 
with  a  roller  v^,  which  runs  on  a  plane  w^,  attached  to  and 
carried  by  the  carriage  d.  After  the  arm  p^,  of  the  rocking- 
shaft  0^,  has  been  arrested,  the  continued  upward  motion  of 
the  slide  gives  tension  to  the  spring  n^ ;  and  the  recoil  thereof 
aids  in  forcing  down  the  slide  to  make  the  cut :  therefore  the 
point  at  which  the  rocking-shaft  o^,  is  arrested,  will  determine 
the  force  with  which  the  blow  will  be  struck.  The  general 
force  of  the  blows  for  various  kinds  of  files  is  regulated  by  the 
set  screw  q^ ;  but  the  variation  of  this  force  for  any  one  file 
is  regulated  by  the  plane  w^,  on  which  the  roller  v,^  runs :  the 
lower  the  plane,  the  less  tension  the  spring  will  receive,  and 
hence  the  less  will  be  the  force  of  the  blow,  and  vice  versd. 
The  form  of  the  plane  w,^  may  be  modified  to  suit  the  form  of 
file  to  be  cut,  so  that  the  force  of  the  blow  for  cutting  the 
teeth  may  be  proportioned  to  the  varying  breadth  of  the  file, 
and  also  to  the  varying  distance  of  the  surface  of  the  file  from 
the  highest  point  of  elevation  of  the  cutting-edge. 

The  line  of  the  cutting-edge  of  the  cutter  or  chisel  is  di- 
rectly across  the  frame ;  and  the  line  of  motion  of  the  carriage 
is  (as  represented  by  the  dotted  line  *,  *,  in  fig.  3,)  at  the 
same  angle  to  the  line  of  the  cutting-edge  of  the  chisel  as  the 
axis  of  the  file  is  to  the  first  range  of  teeth.  After  one  range 
of  teeth  has  been  cut  on  the  two  faces  of  the  file,  it  is  to  be 
transferred  to  another  machine,  similar  to  the  one  above  des- 
cribed,— except  that  the  line  of  motion  of  the  carriage  relatively 
to  the  line  of  the  cutting-edge  of  the  chisel  is  reversed,  so 
that  the  second  range  of  teeth  may  cross  the  first.  It  is  not, 
however,  absolutely  necessary  that  two  machines  should  be 
employed ;  as  all  the  ranges  of  teeth  can  be  cut  on  one  and 
the  same  machine,  by  shifting  the  carriage.  For  this  purpose, 
the  ways  on  which  the  carriage  runs  should  be  on  a  second 
frame,  connected  with  the  bed-frame  by  a  swivel,  just  under 
the  chisel  or  cutter;  and  the  click  or  pall  A,  can,  in  that  case, 
be  made  in  two  parts,  to  slide  on  each  other ;  or  there  may 
be  two  clicks  or  palls,— one  to  work  the  ratchet-wheel  for  the 
feed-motion,  when  the  carriage  is  in  the  position  represented 
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in  the  drawings  for  catting  the  first  range  of  teeth,  and  tbe 
second  to  act  on  the  ratchet-wheel  when  the  position  of  the 
carriage  is  shifted  to  cut  the  second  range  of  teeth. 

Instead  of  reversing  the  line  of  motion  of  the  carriage  rda^ 
tively  to  the  line  of  the  cntting-edge,  for  the  two  ranges  of 
teeth,  so  that  the  force  of  the  blow  may  be  fair  and  eqnal  fitMn 
edge  to  edge  of  the  file,  the  same  end  may  be  accomplished, 
on  essentially  the  same  principle,  by  retaining  the  same  line 
of  motion  for  the  carriage,  and  reversing  the  cutter  or  chisel : 
that  is,  taming  it  so  that,  during  the  catting  of  one  range  of 
teeth,  its  cutting-edge  shall  be  diagonal  to  the  line  of  motion 
of  the  carriage,  and,  during  the  cutting  of  the  second  range, 
the  diagonal  direction  shall  be  reversed.  In  this  case,  to 
adapt  the  face  of  the  file  to  the  cutting-edge,  the  bed  must 
be  inclined  transversely,  first  in  one  direction,  and  then  in  the 
other :  because,  the  line  of  motion  of  the  cutter  being  inclined, 
when  the  cutter  is  reversed  firom  the  one  side  to  the  other,  by 
reason  of  the  obliquity  of  the  line  of  motion,  the  edge  will  be 
inclined  first  in  one  and  then  in  the  reversed  direction  from 
the  transverse  plane  of  the  face  of  the  file.  To  effect  this, 
the  carriage  may  be  made  in  two  parts,  one  above  the  other, — 
the  upper  part  being  connected  with  the  lower  by  means  of  a 
longitudinal  axis,  on  which  it  shall  rock,  to  give  the  requisite 
inclination  in  opposite  directions. 

The  patentee  claims  the  method  above  described  (or  any 
mere  modification  thereof)  of  adapting  the  face  of  the  file  to 
be  cut,  to  the  cutting-edge  of  the  chisel  or  cutter,  so  that  an 
equal  force  may  be  applied  to  the  whole  breadth  of  the  file,  by 
shifting  the  file  relatively  to  the  cutting-edge,  substantially  as 
described.  Also,  connecting  the  chisel  with  the  slide,  by  which 
it  is  operated,  by  means  of  a  joint,  so  as  to  give  the  cutting- 
edge  the  requisite  angle,  and  render  it  self-adapting  to  the 
varying  texture  of  the  metal  to  be  cut,  and  to  the  varying 
planes  presented  By  the  face  of  the  file  (as  it  passes  under  the 
cutter),  by  reason  of  its  curved  form  and  the  obliquity  of  the 
cuts  required.  And,  finally,  regulating  the  tension  of  the 
spring,  or  the  equivalent  thereof,  so  as  to  determine  the  force 
of  the  blow,  by  causing  the  plane  on  the  carriage  to  act  on 
the  said  spring,  or  its  equivalent :  whereby  the  fwce  of  the 
blows  can  be  adapted  to  the  form  of  the  file,  as  described. — 
[InroUed  January ^  1851.] 


[  ^  ] 

To  Etienne  Masson^  of  Place  8L  Michel,  at  Paris,  gar- 
dener,  for  improvemerUa  in  the  prqparaiion  of  certain 
vegetable  alimentary  tubatancea  for  the  proviaianing  of 
ahipa  and  armiea,  and  other  purpoaea  where  the  aaid  aub- 
atancea  are  required  to  be  preaerved. — [Sealed  12th  No- 
vember, 1850.] 

Teifl  invention  relates  to  the  preparation  of  those  descriptions 
of  vegetable  alimentary  substances  which  are  obtained  or 
gathered  in  a  green  succulent  or  moist  state,  such  as  leaves, 
fruits,  roots,  and  some  descriptions  of  unripe  seeds,  as  dis- 
tinguished  from  those  which  are  obtained  in  a  dry  state,  such 
as  ripe  wheat  or  other  ripe  grain.  It  is  applicable  to  a  great 
variety  of  vegetable  substances^  and  amongst  others  to  cab- 
bages, canUflowers,  spinach,  sorrel,  and  green  vegetables  gene- 
FsUy,  carrots,,  turnips,  beetroot,  asparagus,  French  beans, 
peas,  potatoes,  apples,  pears,  cucumbers,  melons,  mushrooms, 
truffles,  and  many  others. 

The.  patentee  first  describes  his  general  method  of  proceed- 
ing, and  then  the  modifications,  suitable  for  particular  sub- 
stances* 

The  general  method  of  proceeding  consists  in  drying  the> 
substances,  at  a  moderate  temperature,  and  compressing  them 
into  hard  solid  masses  or  cakes;  in  which  state  they  may  be 
preserved  for  a  great  length  of  time,  enclosed  in  suitable  eases ; 
and,  when  required  for  use,  they  are  moistened  or  soaked  in 
water,  and  then  cooked  in  die  ordinary  manner,  or  used  with- 
out cooking,  according  to  their  nature. 

The  means  employed  to  produce  the  desiccation  consists, 
generally,  in  the  application  of  artificial  heat,  obtained  by  hot 
air,  steam,  or  hot  water,  or  by  currents  of  hot  air.  The  dif- 
ferent apparatus  at  present  in  use,  for  similar  purposes,  in 
various  manufactures,  such  as  hot  chambers,  ovens,  stoves, 
furnaces,  or  boilers,  heated  by  coal,  coke,  peat,  charcoal,  or. 
wood,  or  by  gas,  are  suitable  to  be  employed  in  canying  out 
this  invention ;  and  the  desiccstion  may  be  accelerated,  when 
required,  by  the  natural  ventilation  produced  by  the  ascent  of 
the  hot  air— or  by  a. more  rapid  ventilation  produced  by 
mechanieal  means — or  by  introducing  lime,  or  chloride  of  cal- 
dum,  or  other  absorbent  substance  to  absorb  the  moisture*— 
or  even  by  withdrawing  the  air  and  forming  a  vacuum  where 
practicable.  It  is  sufficient  to  submit  the  various  vegetable 
substances,  which  are  to  be  preserved,  to  artificial  heat,  pro- 
duced by  any  of  the  before-mentioned  apparatus,  at  a  tempe- 
rature and  during  a  time  varying  according  to  the  nature  of 
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the  substance  and  the  quantity  operated  upon.  The  time 
will  also  depend  upon  the  nature  of  the  apparatus  and  the 
efficiency  of  the  ventilation,  whether  natural  or  mechanical. 
The  temperature,  generally  employed,  varies  from  75**  to  145^ 
Fahr.,  and  it  is  found  that  cabbage  leaves  are  dried  in  from 
20  to  80  hours;  but  the  patentee  does  not  confine  himself  to 
those  particular  temperatures  and  times ;  as  the  same  will  vary 
considerably,  according  to  circumstances.  The  desiccation 
may  be  accelerated  by  a  higher  temperature;  but  there  'm 
more  risk  of  injuring  the  flavour  of  the  substances  operated 
upon.  The  substances  are  supported  on  shelves  of  wicker- 
work,  or  canvas,  or  other  open  material.  The  vegetable  sub- 
stances, thus  dried,  are  next  submitted  to  a  strong  pressure, 
by  means  of  an  hydraulic  press,  so  as  to  reduce  them  to  the 
form  of  hard  dry  flat  cakes,  which  are  then  enveloped  in  tin- 
foil, and  packed  in  air-tight  cases  of  tin  or  zinc.  In  place  of 
an  hydraulic  press,  a  screw  or  other  press  may  be  employed; 
or  heavy  weights  may  be  used ;  or  the  substances  may  be 
passed  between  a  pair  of  rollers ;  or  any  other  similar  means 
may  be  employed  to  forcibly  compress  them. 

By  these  means,  a  large  quantity  of  vegetable  substance  ia 
obtained  in  a  very  small  weight  and  space,  adapted  for  the 
provisioning  of  snips  and  armies,  and  similar  purposes.  At 
the  same  time,  the  hard  solid  nature  of  the  cakes  prevents  the 
free  access  of  air  to  the  interior,  even  when  the  cakes  are  par- 
tially exposed  to  the  air. 

liie  mode  of  using  the  vegetable  substances,  thus  prepared, 
consists  in  moistening  or  steeping  them  in  tepid  water  for  80 
or  40  minutes,  and  then  employing  them  in  the  same  manner 
as  fresh  vegetables.  It  is  convenient  to  form  the  cakes  vrith 
grooves  in  them,  to  facilitate  their  separation  into  rations. 
This  is  done  by  forming  corresponding  projections  or  inden- 
tations on  the  plates  of  the  press  or  dies,  or  on  the  rolls  em- 
ployed in  compressing  them. 

in  preparing  cabbages,  the  leaves  are  first  removed  from 
the  stalks,  and  then  submitted  to  the  before-mentioned  pro- 
cess, either  alone,  or  after  first  watering  them  with  vinegar, 
diluted  with  ten  times  its  bulk  of  water.  The  stalks  are  dned 
in  a  similar  manner ;  but,  in  place  of  being  pressed,  they  are 
ground  in  a  mill,  and  reduced  to  the  state  of  flour ;  and  then 
packed  in  close  vessels.  Potatoes  are  first  cut  into  small 
pieces  or  slices;  after  which,  they  are  placed,  for  eight  or  ten 
minutes,  in  boiling  water;  and  then  they  are  drained  and 
placed  in  the  stove  or  drying  chamber.  Peas  and  beans  are 
first  placed  in  wooUen  bags,  without  removing  the  shells,  and 
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dipped^  for  five  or  six  mmntes^  in  boiling  water ;  and  they  are 
then  dried^  removed  from  their  shells,  and  preserved  in  dose 
vessels :  when  mixed  with  other  aubstancesi  they  are  pressed ; 
but^  when  alone^  they  are  preserved  in  the  whole  state.  To 
preserve  French  beans,  the  smaller  ones  are  taken  whole,  and 
the  larger  ones  divided  into  strips ;  the  beans  are  enclosed  in 
a  doth,  and  dipped  in  boiling  water  for  five  or  six  minutes; 
they  are  taken  out,  allowed  to  drain,  and  spread  on  the  shelves 
in  the  drying  chamber;  and,  when  dry,  they  are  pressed. 
Scarlet-runners  are  treated  in  a  similar  manner. 
•  In  forming  the  substaneea  into  cakes,  according  to  this  in« 
vention,  it  is  not  necessary  to  keep  each  substance  separate ; 
but  two  or  more  diiflferent  substances  may  be  united  in  the 
same  cake :  thus  a  cake  may  consist  of  green  and  red  cabbages 
and  carrots,  or  of  other  mixtures  of  vegetables.  In  this  way, 
various  mixtures  of  vegetables,  suitable  for  being  cooked  toge- 
ther (as,  for  instance,  for.  making  soup)  may  be  prepared,  so 
as  to  facOitate  the  operations  of  tibe  cook. 

The  patentee  says,  he  has  ascertained,  by  experiment,  that 
cabbages  and  other  vegetable  leaves  lose,  by  drying,  about 
}ths  of  their  bulk  and  |ths  of  their  weight ;  so  tliat  the  fresh 
leaves  may  be  considered  to  consist  of  one  part  of  dry  leaf  and 
seven  parts  of  water.  The  dried  leaves  again  take  ap  water, 
when  immersed  previous  to  use.  By  the  action  of  the  press, 
he  is  enabled  to  reduce  the  bulk  of  cabbage  leaves,  so  that  a 
package,  one  foot  square  and  four  inches  thick,  will  contain 
16  lbs.  weight  of  dry  leaves, — equivalent  to  400  rations,  of 
about  ^rd  of  a  pound  of  fresh  leaves  each.  The  combined 
process  of  drying  and  pressing  will  therefore  be  found  advan- 
tageous for  tne  provisioning  of  ships  and  armies,  and  for  re- 
ducing the  cost  of  transport. 

The  patentee  does  not  claim,  generallv,  the  preserving  of 
vegetable  sabstances  by  drying  them ;  but  he  claims.  Firstly, — 
the  combined  process  or  processes  of  drying  and  forcibly  com- 
pressing such  substances,  for  the  purposes  of  his  invention, 
as  hereinbefore  described;  Secondly, — ^the  preparation  of  the 
stalks  of  cabbages,  and  of  similar  vegetables,  by  drying  them 
and  then  grinding  them  into  flour  or  powder,  as  hereinbefore 
described ;  and.  Thirdly, — ^the  preparation  of  peas  and  beans, 
by  the  combined  process  or  processes  of  immersion  in  boiling 
water  and  subsequent  desiccation,  as  hereinbefore  described.-— 
[Jnro/fei/ May,  1851.] 


[    270    ] 

To  Gail  Bokdin,  Jan.,  qf  Gahe^on,  Tewa$,  in  the  United 
States  of  America^  mamtfactnrer,  for  in^nwements  in  the 
treatment  of  certain  anunal  and  v^etable  eubetaneee,  to 
render  them  more  convenient  for  u$e  a$  articles  offiod, 
and  for  their  better  preservation.* — [Sealed  5th  Septem- 
ber, 1851.] 

This  inventioii  contists  in  eombining  flour,  farina,  meal,  or 
pulverized  biacoit,  with  a  concentrated  extract  of  the  nutritive 
portions  of  animal  flesh,  and  drying  or  baking  the  same, 
BO  as  to  form  a  portable  desiccated  meat-bread  or  biscait, 
containing  a  large  quantity  of  nutriment  in  a  small  bulk,  and 
suited  for  the  use  of  shipping,  armies,  emigrants,  traveller^ 
hospitals,  and  £6r  family  nse. 

In  carrying  out  this  invention,  the  patentee  takes  animal 
flesh,  of  any  kind  suitable  for  eating,  that  is  &t  and  in  good 
condition ;  and,  in  order  to  extract  idl  its  nutritive  juices,  he 
macerates  it  b^  boiling  in  a  quantity  of  water  until  all  its 
nutritious  or  alimentary  properties  are  obtained  in  the  decoc- 
tion. The  extract  or  decoction  is  filtered  through  strainers 
of  wire-cloth,  and  further  defecated  by  settling ;  after  which 
it  is  reduced,  by  evaporation,  to  about,  the  consistency  of 
thick  treacle^  lue  evaporation  may  be  effected  in  a  pan  or 
tub,  with  a  steam-pipe  coiled  at  the  bottom,  or  by  the  vacuum 
process  employed  in  sugar  refining ;  and,  previous  to  and 
during  this  operation,  all  the  fat  or  oOy  matter  that  rises  to 
the  suifiice  is  to  be  skimmed  off  or  otherwise  removed.  The 
animal  extract,  which,  has  been  reduced  to  the  above-men- 
tioned oonsistency,  is  mixed  with  flour,  fiirina,  meal,  or  pul- 
verised biscuit,  until  a  dough  is  formed,  sufSciently  stiff  to 
be  rolled  into  a  convenient  form,  and  cut  into  pieces  by  a 
common  biMmit  machine  Bj  mixing  the  flour  with  the  exr- 
tract  in  a  hot  state>  the  dough  is  rendered  stiffer  when  cold, 
and  more  of  the  extract  is  combined  with  a  given  quantity  of 
flour,  which  may,  if  preferred,  be  kiln-dried.  The  dough  is 
deaicciited  in  a  drying  chamber,  or  baked  m  a  kiln  or  oven. 
The  h^t  employed  for  this  purpose  may  be  equal  to  that  of 
an  ordinary  oven  after  a  batch  of  bread  has  been  baked  in  it. 
The  dough  should  be  baked  slowly,  and  with  great  care,  until 
it  attains  the  same  d^ree  of  dryness  as  the  common  biscuits 
or  cracknells.    The  biscuits,  manufactured  in  this  manner. 

*  Mr.  Borden  obtained  a  GouncQ  medal  for  the  specimeos  of  his  meat-biA- 
cuit  deposited  in  the  Crystal  Palace. 
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may  be  ground  into  meal  for  greater  convenience  in  cooking, 
ana  may  be  packed^  either  in  the  state  of  meal  or  unground, 
in  air-tight  casks  or  cases^  or  in  tight  bags  of  gatta-percha, 
varnished  cloth,  or  other  material  that  will  keep  out  air  and 
moisture.  « 

To  make  soup,  the  biscuit  is  ground  or  pulverised,  and 
stirred  into  sufficient  cold  water  to  form  a  thin  batter,  which 
is  allowed  to  stand  from  five  to  twenty  minutes ;  and  then  it 
is  added  to  boiling  water, — care  being  taken  to  stir  frequently 
during  the  process,  especially  before  it  boils.  The  boiling  is 
continued  ^m  ten  to  thirty  minutes,  according  to  the  finei* 
ness  of  the  biscuit  meal,  until  it  is  dissolved  m  the  water ; 
and  salt,  pepper,  and  other  condiments  are  added,  to  suit  the 
taste.  One  ounce  of  the  biscuit  mil  make  a  pint  of  soup. 
Cooked  vegetables,  of  various  kinds,  may  be  used  in  the  soap« 

It  is  stated  that  this  biscuit  is  not  liable  to  the  attacks  of 
weevUs  and  other  insects,  to  which  ordinary  biscuits  and  most 
descriptions  of  food  are  subiect.  It  is  entirely  free  from  oil  or 
grease,  and  therefore  leas  liable  to  deterioration.  The  excel- 
lence of  the  biscuit  depends  upon  the  quantity  of  animal  nu- 
tritious matter  employed  in  its  manufacture.  The  extract 
should  therefore  be  reduced,  b^  the  process  of  evaporation, 
to  about  one-eleventh  of  the  weight  of  the  flesh,  including  its 
proportion  of  bone  and  fat :  this  is  the  proportion  when  fat 
and  well-conditioned  beef  is  used.  The  patentee  mixes  about 
two  parts  of  the  extract  with  three  parts  of  flour,  equal  to  five 
parts ;  but  about  twenty  per  cent.,  in  weight,  of  this  is  lost 
m  the  baking.  The  biscuit  may  be  prepared  for  use  in  a 
few  minutes,  even  in  a  chafing-dish,  over  a  few  coals,  or  a 
spirit  lamp.  This  invention  presents  another  advantage, — 
the  meat-biscuit  can  be  made  in  the  Colonies  and  other 
countries  where  meat  is  abundant  and  cheap ;  and,  by  reason 
of  its  concentration  and  portability,  can  be  exported,  at  com- 
paratively small  cost,  to  countries  where  meat  is  dear  and  less 
abundant. 

The  patentee  claims  the  process,  above  described,  of  treat- 
ing animal  and  farinaceous  substances,  by  combining  the  nu- 
Itritive  portions  of  flesh,  in  a  concentrated  state,  with  flour, 
farina,  or  meal,  and  drying  or  baking  them  in  the  form  of 
biscuits,  to  render  them  more  convenient  for  use,  and  for 
their  better  preservation. — [InroUed  March,  1852.] 


[    272    ] 

7b  Baron  Chablbs  Wettbkstbdt,  of  Growenor-streeif 
Commercial-road,  in  the  county  of  Middlesex,  for  tm- 
provements  in  preserving  animal  and  vegetable  substances. 
—[Sealed  4th  September,  1851.] 

This  invention  relates  both  to  the  preservation  of  animal  and 
vegetable  substances  for  use  as  food,  and  to  the  preservation 
of  sail-cloth  and  similar  fabrics. 

The  process,  which  constitutes  the  first  part  of  the  inven- 
tion, consists  in  mixing  the  animal  and  vegetable  substances 
with  flour  of  com,  or  of  potatoes,  or  of  other  edible  matters, 
drying  the  same,  and  enclosing  such  dried  substances  in 
vessels,  so  as  to  exclude  the  atmosphere.  The  beef  or  mutton 
to  be  preserved  is  freed  from  fat  and  bones,  cut  or  chopped 
into  small  pieces,  and  mixed  with  flour;  and  the  mixture  is 
spread,  in  a  thin  layer,  on  shelves  or  trays,  composed  of  wire- 
cloth,  or  other  reticuliur  material,  so  that  air  may  pass  fr^y 
through  to  act  on  all  parts  of  the  meat.  The  shelves  or  trays 
are  placed  in  a  chamber,  into  and  through  which  dry  heated 
air  is  caused  to  pass  ;*-the  temperature  of  the  air  at  the  com- 
mencement of  the  operation  being  about  70^  Fahr.,  which  is 
gradually  raised  to  120^.  By  this  means  may  meat  be  freed 
from  moisture,  and  thereby  preserved,  if  packed  in  vessels  so 
as  to  exclude  the  atmosphere;  and,  in  like  manner,  may  cab- 
bage, spinach,  and  other  vegetables,  be  preserved,  by  cutting 
them  into  small  pieces,  mixing  with  flour,  dijing  them,  and 
subsequently  pacldng  in  air-tight  vessels.  During  the  pro- 
cess of  drying,  the  matters  are  to  be  turned,  from  time  to 
time,  and  opened  out  or  separated,  so  that  there  may  not  be 
any  large  masses  remaining  when  the  drying  is  finished. 

For  packing  the  animal  and  vegetable  substances,  it  is  pre- 
ferred to  use  earthenware  bottles  or  jars,  glazed  inside  and 
out  with  any  suitable  glaze  which  does  not  contain  lead.  If 
cork  stoppers  be  employed  for  closing  such  bottles  or  jars, 
they  are  first  dipped  in  melted  bees'-wax,  and,  after  being 
introduced  into  the  mouth  of  the  bottles  or  jars,  they  are 
coated  on  the  outside  with  a  mixtiue  of  pitch  and  powdered 
coke.  When  the  dried  substances  are  packed  in  wooden* 
casks,  the  outside  of  such  casks  is  coated  with  the  mixture  of 
pitch  and  powdered  coke.  The  patentee  says,  he  has  found 
that  powdered  coke  may  be  used  with  advantage  inside  the 
packages  or  vessels  in  which  dried  meats  or  vegetables  are 
enclosed :  therefore,  when  a  bottle  or  jar  is  used,  and  has 
been  nearly  filled  with  the  substance  to  be  preserved,  he  covers 
the  latter  with  paper  or  fabric,  and  fills  the  remainder  of  the 
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space  with  dry  powdered  coke;  and,  when  other  forms  of 
vessels  are  used^  he  surrounds  the  meat  or  vegetables  with 
powdered  coke^ — taking  care  to  use  means  to  prevent  the 
coke  from  getting  to  the  meat  or  vegetables. 

The  second  part  of  the  invention  consists  in  preserving 
sail-cloth,  and  similar  fabrics,  by  the  application  thereto  of  a 
combination  of  materials,  as  follows : — Lime  of  the  best  qua- 
lity is  slaked,  immediately  after  burning,  to  such  a  degree 
that  it  will  fall  into  powder,  which  is  passed  through  a  very 
fine  sieve ;  then  it  is  mixed  with  pulverized  and  sifted  resin, 
in  the  proportion  of  ten  parts  of  lime  to  one  part  of  resin ; 
and,  to  the  combined  materials,  hot  water  is  added,  in  the 
proportion  of  three  gallons  of  hot  water  to  each  gallon  of  the 
mixture.  The  sail-cloth  or  canvas  having  been  spread  out 
upon  a  clean  surface,  the  fluid  mixture  is  run  through  a  fine 
sieve  on  to  it,  and  linseed  oil,  mixed  with  about  ten  per  cent, 
of  sperm,  is  sprinkled  over  the  fabric ;  and,  at  the  same  time, 
the  matters  are  spread  and  rubbed  well  into  the  saU-cloth 
with  a  brush.  The  sail-cloth,  thus  treated,  soon  becomes  dry. 
One  thousand  feet  of  sail-cloth  require  about  sixteen  pounds 
of  the  mixture  and  two  gallons  of  oil. — [InroUed  March, 
1852.] 

To  Pierre  Armand  Le  Gomte  de  Fontainemoreau,  of 
South-Street,  Unsbury,  for  certain  improvements  in  pre- 
serving animal  substances  from  decay,  by  means  of  a  com- 
position  applicable  to  the  cwre  of  certain  diseases, — being 
a  communication, — [Sealed  4th  September,  1851.] 

This  invention  consists  in  the  employment  of  metallic  salts, 
but,  preferably,  of  salts  of  zinc,  in  a  state  of  aqueous  solution, 
at  certain  degrees  of  strength,  for  preserving  corpses  or  ana- 
tomical parts,  and  animal  substances  in  general,  from  decay; 
and  also  in  the  application  of  such  metallic  solution,  combined 
with  certain  emoIUent  substances,  to  the  cure  of  external 
diseases. 

The  patentee  states,  that  the  salts  of  zinc,  as  they  are  found 
in  commerce,  may  be  used  in  carrying  out  this  invention ; 
but  he  prefers  to  employ  the  metal  itself,  on  account  of  its 
greater  purity.  A  portion  of  zinc  (previously  granulated)  is 
dissolved  in  water  mixed  with  sulphuric  acid,  so  as  to  form  a 
solution  of  the  density  of  from  30°  to  40°  Baume ;  this  solu- 
tion is  filtered  and  left  at  rest  for  several  days,  during  which 
a  deposit  takes  place ;  and  then  the  liquid  part  is  carefully 
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decanted  therefirom,  and  oaed  for  injectioni^  bv  introdnciDg  it 
thronffh  one  of  tke  arteriea  of  the  corpse.  K  the  sabiect  is 
intended  to  be  exposed  to  the  open  air  or  in  anaked  oonoitionj 
an  addition  is  made  to  the  solution,  during  the  operation  of 
injeetioui  of  one-third  of  its  weight  of  oil  of  turpentine.  Any 
desired  odour  is  imparted  to  die  solution  by  means  of  an 
essence,  and  a  red  color  is  given  to  it.  To  preserve  anatomieal 
parts  by  immersaou,  the  solution  is  used  in  a  pure  state,  and 
concentrated  only  to  20°  or  26°:  it  is  prepared  in  a  similar 
manner  to  the  first  solution. 

When  the  invention  is  applied  to  the  cur  of  gangrenous 
wounds,  and  similar  external  diseases,  the  liquid  is  taken  in 
the  highest  concentrated  condition,  and  reduced  by  a  decoction 
of  linseed,  marsh-mallow,  or  other  emollient  plants,  to  from 
4°  to  10^.  lint  saturated  with  the  liquid  is  applied  to  the 
wound,  and  is  changed  firom  time  to  tine  untu  a  cure  is 
effected.  For  disinfecting  places,  rendered  offensive  by  the 
presence  of  organic  or  animal  substances  in  a  state  of  putre- 
faction, the  solution  is  reduced  by  the  addition  of  water  to 
10°.  When  it  is  desired  to  employ  the  solution  for  washing 
the  hands  and  other  parts  of  the  body,  it  is  reduced  to  2° 
or  8°. 

The  patentee  claims,  First, — ^the  application  of  metallic 
salts,  but  priucipally  of  sulphate  of  zinc,  at  the  degrees  above 
laid  down,  or  thereabouts,  for  the  preservation  of  corpses  or 
anatomic  parts,  and  animal  substances  in  general,  from  decay, 
as  before  mentioned.  Secondly, — the  application  of  the  said 
solution,  combined  with  emollient  substances,  for  the  cure  of 
wounds  or  other  similar  external  diseases  of  the  human  body, 
as  before  described. — [InroUed  March,  1852.] 


To  Charles  Barlow,  of  Chancery-lane,  London,  Esq.,  for 
improvements  in  saws, — being  a  communication. —  [Sealed 
8l8t  July,  1851.] 

Thi;  subject  of  this  patent  is  an  improved  mode  of  forming, 
arranging,  and  combining  the  teeth  of  saws  of  any  descrip- 
tion, to  be  used  for  sawing  timber  or  other  materials.  The 
inventor  proposes  to  combine  two  kinds  of  teeth  in  the  same 
saw,  viz.,  fleam-teeth,  or  teeth  having  sharp  points,  and  chisel 
or  planing  teeth,  llie  fleam-teeth,  which  have  their  points 
set  slightly  out  from  the  saw-plate  in  each  direction  laterally, 
and  stand  in  advance  of  the  edges  of  the  chisel-teeth,  are  for 
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the  purpose  of  scribiBg  or  making  two  incuions^  betwe^i 
which  the  chisel-teeth  plane  out  a  shaving; — ^the  difference 
between  the  action  of  saws  made  on  this  principle  and  those 
of  the  ordinary  construction  being,  that  the  common  saw^  in 
cutting,  makes  what  is  termed  sawdust;  while  the  improved 
saw  makes  shavings, — clearing  itself  at  everv  cut,  and  there- 
fbpe  working  with  a  very  smaU  amount  of  fhotion. 

In  Plate  VIIL,  fig.  jC  is  a  aide  elevation  of  part  of  ft  saw- 
blade,  madse  according  to  tius  invention ;  fig«  2,  ts  a  vertical 
section;  and  %•  S,  is  a  jdaa  view  theseof.  a,  b,  are  the 
fleam-teeth ;  ana  c,  c,  are  the  chisel  or  phuuBg  teedi.  The 
fleam^teetk  may  be  made  to  «taiid  up  firom  the  plate  in  any 
suitable  shape;  they  are  sharpened  to  points  by  benlling  cm 
the  opposite  side  of  the  plate  to  that  on  whi(£  they  are  in- 
tended to  cut  (the  teeth  ▲,  being  beviUed  on  one  side,  and  b^ 
on  the  opposite  side);  and  the  points  are  «et  slightly  oat- 
wards,  to  make  the  saw-plate  woric  clear  in  the  eut.  The 
ehisd  or  planing  teeth  are  or  mxf  be  of  the  form  of  any  or- 
dinary saw-teeth,  hawig  no  set ;  and  their  tdiiad-points  may 
be  slightly  hocdced,  so  as  to  present  the  cutting-edge  at  a 
more  acute  angle  to  the  material  on  which  the  saw  is  acting. 

The  patentee  says,  he  has  represented  what  he  considers 
to  be  the  best  mode  of  arranging  the  teeth  in  relation  to  each 
other  for  reciprocating  mill-saws,-^,  e.,  with  two  fleam-teeth 
and  two  ehisel^eeth  altematdy,  eseept  at  the  ends  of  the 
saw,  wheie  he  makes  more  fleam-teeth.  In  each  pair  of  fleaas- 
teeth,  one  is  set  in  each  direction  sidewise ;  and,  in  each  pair 
of  chisel-teeth,  one  is  turned  in  each  direction  lengthwise : 
this  arrangonent  of  the  chisel-teeth  enables  the  saw  to  eat 
both  ways.  Althou^  the  patentee  considers  that  which  has 
been  just  described  to  be  tli^  best  order  of  soecession  for  the 
teeth,  he  does  not  ocmfine  himself  thereto;  as  they  mav  be 
arranged  with  one  fleam-tooth  and  one  dusel-tool^  alter- 
nately; or  in  a  variety  of  other  ways,  still  producing  the  same 
effect  The  improvement  is  applicable  to  saws  having  their 
edges  straight,  or  of  any  other  form ;  and  also  to  saws  which 
cut  only  one  way,*— the  duael-teeth  in  tiie  latter  caae  being 
all  turned  in  one  direction. 

The  claim  made  by  the  patentee  ia  for  the  combination,  in 
the  same  saw,  of  fleam-teeth  a,  and  b^  and  chaad-teeth  c, 
substantially  as  above  idescribed. — [InrMed  January ,  1852.] 
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To  William  Edward  Newton,  of  the  Office  for  Patents, 
66,  Chancery-lanej  in  the  county  of  Middlesex,  civil  engp- 
neer,  for  improvements  in  the  construction  of  ships  or 
vessels,  and  in  steam-boilers  or  generators, — being  a  com^ 
munication. — [Sealed  22nd  August,  1850.] 

This  inyention  relates,  first,  to  a  peculiar  mode  of  construct- 
ing ships  or  vessels  intended  to  be  propeUed  bj  stem  propel- 
lers, but  which  is  also  applicable  to  vesseb  intended  to  be 
otherwise  propelled ;  and,  secondly,  to  an  improved  construc- 
tion of  steam-boiler  or  generator. 

The  principal  object  of  the  first  part  of  the  invention  is  to 
construct  vessels,  intended  to  be  propelled  b^  stem  propellers, 
in  such  a  manner  as  to  admit  of  employmg  a  propeller  of 
greater  diameter,  in  proportion  to  the  depth  of  midship  sec- 
tion, than  is  usually  employed  in  any  of  the  ordinary  con- 
stmctions  of  vessels :  whereby  the  proportionate  amount  of 
resistance  is  reduced,  and,  at  the  same  time,  greater  strength 
is  given  to  the  vessel  at  and  about  the  stern, — ^this  being  an 
object  so  much  to  be  desired  in  vesseb  intended  to  be  pro- 
pelled by  stem  propellers. 

In  oraer  to  effect  this  object,  the  vessel  is  made  with  the 
line  of  the  keel  inclined  to  the  bilge-line, — ^the  distance  be- 
tween these  two  lines  being  gradually  greater  towards  the 
stem.  This  is  shewn  in  Plate  YII.,  wherein  fig.  1,  is  a  side 
eleiration  of  a  vessel,  and  fig.  2,  is  an  end  elevation  thereof, 
representing  the  lines  of  the  bow  and  stem  from  the  midship 
section.  The  bilge-line,  which  is  parallel,  or  nearly  so,  with 
the  water-line  b,  is  shewn  at  a;  and  the  bilges  extend  down- 
wards from  the  bilge-line  a,  to  another  line  c,  below.  The 
keel  d,  joins  the  stem-post  e,  near  the  bilge-line,  and  runs 
down  to  the  stern-post  j*;  in  a  line  diagonal  to  the  bilge-line, 
so  as  to  be  much  lower  at  the  stem  than  at  the  bow.  The 
floor-timbers  g,  unite  the  keelson  and  bilges,  and  form  bent 
planes,  as  shewn  at  fig.  2,  by  reason  of  the  position  of  the 
keel-line  in  relation  to  the  bilge-line.  The  propeller  h,  is 
represented  as  placed  in  an  open  space,  cut  out  of  the  dead 
wood  at  the  stem,  in  the  usual  manner.  The  timbers  for 
this  constmction  of  vessel  can  be  united  and  bound  together 
in  the  usual  or  any  appropriate  manner,  as  this  forms  no 
part  of  the  present  invention.  It  will  be  seen,  that  the  lines 
of  the  floor,  towards  the  bow,  are  flat,  or  nearly  so,  and  gra- 
dually incline  and  curve  as  they  approach  the  stem,  imtil  the 
lines,  formed  by  them,  are  lost  in  the  dead  wood  t,  at  the 
stem. 
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By  this  mode  of  oonstraction,  a  much  greater  depth  ia 
obtained  at  the  stem  than  at  the  bow  and  midship  sections, 
so  as  to  receive  a  propeller  of  greater  diameter  than  could  be 
employed  in  vessels  of  the  usual  construction ;  whiLst,  at  the 
same  time^  the  bilge-line  is  parallel  with  the  water-line ;  so 
that  the  displacement  of  water  is  but  slightly  increased,  as 
the  body  of  the  vessel  passes  through  the  water.     The  dis- 
placement of  water  by  the  keel,  will,  it  is  true,  increase  towards 
the  stem ;  but,  as  this  bears  but  a  very  small  proportion  to 
the  whole  displacement,  it  presents  no  very  serious  objection; 
and  the  lines  towards  the  stem  can  be  made  more  gradual 
than  by  the  ordinary  mode  of  construction,  so  as  to  reduce 
the  resistance,  back  of  the  midships,  in  a  greater  ratio  than 
the  increase  due  to  the  greater  depth.     Another  advantage, 
resulting  firom  this  mode  of  construction,  is,  that  the  stem  is 
narrower  relatively  to  the  entire  diameter  of  the  propeller ;  so 
that  the  water  vml  close  in  and  approach  the  propeller  more 
freely  than  on  any  other  plan.    The  stem  being  narrower,  in 
proportion  to  the  depth,  the  timbers  will  more  nearly  approach 
a  vertical  line,  and  uius  give  more  strength  to  resist  the  strain 
due  to  the  location  of  the  propeller  and  the  machinery  con- 
nected therewith.    Finally,  it  will  be  seen,  that  the  bow  is  in 
this  way  rendered  proportionately  lighter,  so  that  it  wiU  more 
easily  rise  with  the  waves;  and  the  stem,  by  reason  of  its 
greater  depth  and  weight,  will  be  prevented  from  rising  out 
of  the  water,  where  it  should  always  remain,  in  order  to  give 
the  propulsive  action. 

Under  this  head  of  the  invention,  the  patentee  does  not 
limit  himself  to  the  precise  lines  and  proportions  above  speci- 
fied, as  these  may  be  greatly  varied;  but  he  claims,  as  new, 
making  the  line  of  the  keel  inclined  to  the  line  of  the  bilge, 
and  of  gradually  greater  depth  towards  the  stem,  as  above 
described,  and  for  the  purpose  specified. 

The  second  part  of  the  invention  consists  in  arranging  the 
direct  flues  of  steam-boilers  or  generators  in  one  cylinder,  and 
the  return  flues  in  another  cylinder;  which  cylinders  are 
placed  side  by  side,  or  one  on  top  of  the  other,  and  made  to 
communicate  with  each  other,  for  the  free  passage  of  water; 
and  the  shells  or  casings  of  the  two  cylinders  are  also  so  con- 
nected and  bound  together  that  each  cylinder  shall  be  exposed 
to  no  more  pressure  than  would  be  due  to  a  boiler  of  the 
capacity  of  only  one  of  the  cylinders. 

Fig.  3,  is  a  longitudinal  vertical  section  of  an  improved 
boiler,  and  fig.  4,  is  a  transverse  vertical  section  of  the  same, 
taken  in  the  line  i,  2,  of  fis.  8.  a,  and  d,  represent  two 
cylindrical  boilers,  of  equal  ouameter  and  length,  placed  one 
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above  the  other,  llie  two  cylinden  we  not  eom^eted;  wad, 
iDetead  of  eompletiog  the  ctraeB  where  the  two  oome  together, 
the  top  of  the  lower  one  a,  and  the  bottom  of  the  upper  one 
di  are  left  open,  as  at «,  lor  the  free  comnmnieation  of  water. 
Ilie  cylinderi  are  joined  by  bending  and  uniting  the  plates 
constituting  the  outer  casing  thereof  aa  represented  ti  d,d; 
and  the  plates,  so  beol;  are  connected  t^  means  of  stay-bolts  e,e, 
which,  by  binding  tbme  parts  together,  gtre  to  each  cylinder  a 
strength  equal,  or  nearly  equal,  to  two  oomplefee  cylinders.  The 
fire-box/  and  the  direct  flues  ff,  are  arranged  in  the  lower 
cylinder  a.  The  direet  flues  open  into  a  smoke-box  h,  at  the 
end  which  extends  up  into  the  upper  cylinder  b;  so  that  the 
products  of  combustion  firom  the  fire-chamber,  after  proceed- 
mg  through  the  direct  flues,  may  pass  into  and  return  throu^ 
the  flues  t,  which  are  amnged  in  the  upper  cylinder  &.  From 
these  flues  i,  i,  the  products  of  combostion  are  disdiarged 
into  another  smoke-boxy,  which  leads  to  the  chinmey.  Any 
other  mode  of  binding  togeth^  the  outer  casing  of  the  two 

Slinders  may  be  substituted  tor  that  above  described ;  and 
e  direct  and  return  flues,  as  well  as  the  mode  of  conneeting 
them,  for  the  passage  ai  the  products  of  eombnation  from  one 
to  the  other,  may  be  varied  at  the  discretion  of  the  eenatractor. 

From  the  foregoing,  it  will  be  understood,  that  each  cylin* 
der  will  be  exposed  ouly  to  the  pressure  doe  to  a  boikr  of  the 
capacity  of  one  of  the  cylinders;  whilst  the  entire  boiler  will 
be  of  double  that  capacity  for  water  and  heating  aurfoce^ 
The  boiler  will  be  narrower  than  if  constructed  on  the  usual 
plan ;  and  th^refore^  for  marine  purposes,  will  be  less  liable  to 
accidents  arising  from  the  overheating  of  the  fire  surfoce,  bj 
reason  of  the  careening  of  the  vessd. 

The  patentee  claims,  as  the  second  part  of  the  inventi<», 
arranging  the  direct  flues  in  one  cylmdrical  boilor,  and  the 
return  flues  in  anoth^  cylindrical  boiler,  when  such  eyhn* 
drical  boilon  are  connected  together,  as  above  deacribod. — 
[InrMed  Feimary,  1851.] 


To  Abthub  Albright,  of  Birmu^bam,  in  tie  anmty  cf 
Wartaiek,  mam^acturing  chemut,/or  improveme$d»  in  tit 
mamifachiart  qf  pho8phQrtL$^  and  in  the  egftparaJtus  to  be 
used  therein, — being  a  eommwdeation.* — [Sealed  17th 
July,  1851.] 

Thi  object  of  this  invention  (which  was  communicated  to  the 

*  An  Exhibition  Prize  Medal  was  awarded  to.  Messrs.  Stnrge,  of  Bir- 
mingham, for  exliilnting  samples  of  amorphous  phosphoros  prepared  by  the 
pnoess  for  which  this  patent  is  granted. 
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patentee  by  Piofeasor  A.  Sehroetter,  of  Yienna)  is  to  prodace 
an  impiOTed  maimfactnie  of  phosphorus,  which  is  amorphous 
or  non-crystaUine,  and  differing,  both  in  its  nature  and  pro- 
perties, firom  the  common  phoq>hoions  of  commerce.  The 
latter  is  well  known  to  be  crystalline  in  formation,  of  a  pale 
yellow  color  (approaching,  when  pnre,  to  a  white),  nearly 
transparent,  hmunoos  in  the  dark,  and  burning  in  the  open 
sir  at  a  teniperature  of  about  148°  Fahr.  Amorphous  phos- 
I^Kirus,  on  the  contrary,  is  opaque,  of  a  yar3ring  red  color, 
not  luminous  in  the  dark,  and  does  not  take  fiie  when  ex- 
poaed  to  an  ordinary  atmosphere,  nor  even  by  friction  or 
percussion,  unless  the  temperature  produced  thereby  exceeds 
464°  Fahr.  (the  ordinary  temperature  at  which  it  is  inflam- 
mable being  about  482°);  but,  when  combined  with  chlorate 
of  potass,  or  other  suitable  materiala,  it  inflames  with  great 
energy,  and  may  therefore  be  used  for  making  lucifer  matches 
and  other  instimtaneous  igniters, — it  being,  moreorer,  free 
from  the  pernicious  qualities  whidi  render  the  application  of 
the  common  phosphorous  to  these  purposes  so  dangerous  to 
health.  The  amorphous  phosphorus  may  be  transported  from 
place  to  place  with  perfect  safety;  whereas,  the  carriage  of 
the  common  phosphorus  k  attended  with  considerable  trouble 
and  risk*  By  this  change  of  condition,  phosphorus  is  de- 
prived of  its  poisonous  quality,  and  of  much  of  the  peculiar 
and  unpleasant  smell  which  arises  from  the  ordinary  phos- 
phorus of  commerce ;  and  it  is  not  so  Uable  in  warm  tem- 
peratures to  be  converted  into  phosphoric  acid. 

Fig.  1,  in  Plate  YIIl.,  represents  a  vertical  section  and 
fig.  2,  a  plan  view  of  the  apparatus  used  for  making  the 
amorphous  phosphorus,  a,  is  a  cast-iron  vessel,  set  in  brick- 
work, with  a  fire-place  beneath ;  and  6,  is  a  similar  cast-iron 
vessel,  which  is  suspended  within  the  former  by  passing  screw- 
pins  through  suitable  lugs  or  ears,  formed  at  the  upper  part 
of  each  vessel ;-— the  space  between  the  two  vessels  being  oc- 
cupied hj  a  metallic  bath,  composed  of  equal  parts  of  tin  and 
lead.  Ihe  vessel  6,  i»  furnished  with  a  cast-iron  cover  c, 
which  is  formed  with  a  bead  around  its  lower  edge,  to  fit  into 
a  corresponding  groove  in  the  upper  edge  of  the  vessel  &,  and 
is  fiifltened  to  the  flange  of  the  vessel  a,  by  screw-bolts  di 
this  cover  is  used  chiefly  to  prevent  accidents,  and  is  not  ab- 
solutely necessary,  e,  is  a  moveable  iron  vessel,  placed  in  a 
sand-bath/  and  containing  a  vessel  g,  of  glass  or  porcelain, 
to  receive  the  phosphorus.  Into  the  cover  A,  of  the  vessel  e, 
is  screwed  one  end  of  a  curved  pipe  i,  of  iron  or  copper,  which 
passes  freely  through  an  orifice  in  the  cover  c,  and  dips,  at 
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the  other  end^  into  a  vessel  j,  containing  merciuy  or  water 
(if  the  former,  it  should  be  covered  with  water) :  this  pipe 
will  act  as  a  safety-valve ;  as  the  mercury  or  water  will  pre- 
vent the  return  of  the  atmospheric  air  into  the  vessel  e.  The 
t)ipe  is  provided  with  a  stop-cock  k,  to  prevent  the  ingress 
mto  the  vessel  e,  of  the  contents  of  the  vessel  j,  or  of  the 
atmospheric  air ;  and  this  cock  should  be  closed  at  the  ter- 
mination of  the  operation,  before  the  apparatus  is  allowed  to 
cool  down,  or  the  vessel  y,  is  removed.  During  the  operation, 
a  spirit-lamp  /,  may  be  suspended  beneath  the  pipe  t,  to  keep 
the  same  hot,  and  prevent  it  becoming  clogged  up  by  the 
condensation  of  distilled  phosphorus.  The  cover  A,  is  held 
down  in  its  place  on  the  top  of  the  vessel  e,  by  a  screw  m, 
which  passes  through  a  screwed  opening  in  the  centre  of  a 
three-armed  holder,  and  enters  a  recess  in  the  cover;  and 
beneath  the  end  of  the  screw  is  placed  a  small  concave  disc 
or  spring  of  steel,  which  will  give  a  slight  play  to  the  cover  A, 
in  case  of  a  violent  action  arising  within  the  vessel  e,  or  the 
pipe  f,  being  stopped  up. 

To  produce  amorphous  phosphorus  by  means  of  the  above- 
described  apparatus,  the  inventor  takes  phosphorus  of  com- 
merce, previouslv  melted  and  cooled  under  water,  and  dried 
as  much  as  possible,  and  treats  it  as  follows : — The  phosphorus 
having  been  deposited  in  the  vessel^  the  covers  c,  and  A,  are 
fixed  in  their  places.  A  fire  is  then  made  under  the  vessel  a, 
and  the  temperature  raised  to  a  sufficient  degree  to  drive  off 
the  air,  and  likewise  the  gases  generated  in  the  inner  vessel, 
which  will  escape  from  the  end  of  the  pipe  t,  and  rise  through 
the  mercury  or  water  into  the  air :  the  action  of  the  water  in 
the  vessel  y,  when  mercuiy  is  employed,  is  useful,  in  order 
that  any  phosphorus  which  may  distil  over,  and  pass  down 
the  pipe  t,  may  be  covered  thereby.  The  temperature  is  to 
be  gradually  increased  until  bubbles  escape  at  the  end  of  the 

Eipe  f,  which  take  fire  as  they  enter  the  air;  and  when  these 
ubbles  have  escaped  freely  for  some  time,  the  heat  may  be 
raised  to  500^  Fahr., — ^the  temperature  being  ascertained  by 
means  of  a  thermometer,  placed  in  the  metaUic  bath  before 
mentioned.  The  temperature  must  be  maintained  for  a  cer- 
tain time  (the  length  of  which  depends  so  much  on  accom- 
panying circumstances,  that  it  can  only  be  determined  by 
experience)  at  a  point  within  a  few  degrees  of  the  before- 
mentioned  elevation — ^perhaps  rather  higher  than  lower.  As 
soon  as  the  phosphorus  is  converted  into  an  amorphous  state, 
the  vessel  is  allowed  to  cool  down ;  and  then  the  phosphorus 
is  taken  out :  to  effect  which,  it  may  be  necessary  to  break 
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the  glass  or  porcelain  vessel.  If  it  be  found  desirable  to  in- 
crease the  pressure  on  the  vessels  e,  and  ff^  the  vessel  ^\  should 
be  deeper,  so  as  to  contain  more  mercury :  by  which  means 
a  pressure  of  an  atmosphere^  or  even  more,  may  be  obtained. 
In  this  casCj  it  will  be  necessary  to  remove  the  disc  or  spring 
80  soon  as  the  steam  and  fiery  bubbles,  which  arise  in  the 
first  part  of  the  process,  have  ceased  to  appear  at  the  end  of 
the  pipe  f . 

After  the  phosphorus  is  removed  from  the  vessel  ff,  it  is 
levigated  under  water,  from  which  it  may  be  drained  by  being 
placed  in  a  bag  or  on  a  filter.  If  the  operation  has  been  success- 
fully conducted,  the  amorphous  phosphorus  produced  contains 
only  very  slight  traces  of  common  phosphorus.  The  levigated 
phosphorus,  while  moist,  should,  in  order  to  purify  it,  be 
spread  thiiily  on  shallow  trays  of  sheet-iron  or  lead,  heated 
by  steam,  or  by  a  bath  of  hot  water,  or  chloride  of  calcium, 
or  sand,  or  of  each  consecutively,  in  the  order  in  which  they 
are  named;  but,  whichever  be  employed,  the  temperature 
must  be  raised  gradually,  and  the  phosphorus  frequently 
stirred,  until  the  disappearance,  in  the  dark,  of  all  luminous 
vapour,  indicates  that  the  whole  of  the  adhering  crystalline 
phosphorus  has  become  oxidized.  There  should  be  water  at 
hand  to  extinguish  any  fire  that  might  arise  before  the  whole 
mass  was  perfectly  oxidised.  When  the  process  of  purification 
is  thus  far  completed,  the  phosphorus  must  be  washed  until 
the  water,  in  which  it  is  so  washed,  affords  no  trace  of  acid 
when  tested.  In  case  the  amorphous  phosphorus  contains 
too  large  a  proportion  of  unconverted  phosphorus,  then  bi- 
sulphuret  of  carbon,  or  other  solvents,  may  be  employed  to 
wash  out  the  ordinary  phosphorus. 

In  conclusion,  the  patentee  says,  it  will  be  seen  that,  for 
the  conversion  of  phosphorus,  he  employs  but  one  agent, 
namely,  heat ;  but  he  reserves  to  himself  the  right  to  use 
other  agents,  in  combination  with  heat,  to  facilitate  or  accele- 
rate the  production  of  amorphous  phosphorus.  He  does  not 
confine  himself  to  the  precise  details  of  the  apparatus  above 
described ;  but  he  claims,  as  a  new  and  useful  invention,  the 
manufacture  of  an  improved  or  amorphous  phosphorus,  and 
the  apparatus  described,  to  be  used  in  such  manufacture. — 
[InroUed  Janum^^  1852.] 
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To  Isaac  Hazlehurst^  qfMart4m,  in  tie  parUh  of  Dalian, 
in  the  county  ofLancaster,  steel^efiner,  for  certain  tm- 
provements  in  the  mam^aeture  of  iron, — [Sealed  3rd  June, 
1851.] 

The  subject  of  this  iiiFention  is  an  improved  method  of  ope- 
rating upon  pig-iron  in  the  puddling-fumace,  whereby  the 
metallic  mass  may  be  brought  into  a  spongy  state,  so  that  it 
may  be  easily  broken  up  or  pulverized,  previous  to  being 
operated  upon  a  second  time  in  the  puddling-fumace.  It  is 
stated,  that  the  iron  produced  by  means  of  this  process  wiU, 
when  brought  into  a  marketable  state,  be  found  more  appU- 
cable  for  the  manufacture  of  spades,  shovels,  sickles,  hooks, 
scythes,  rivets^  boiler-plate,  sheet-iron,  tin  and  black  plates, 
wire,  and  other  purposes  for  which  iron  of  a  superior  quality 
is  required. 

In  carrying  out  the  invention,  the  patentee  introduces  into 
the  ordinary  puddling-fumace  the  usual  charge  of  pig-iron, 
or  pig  and  refined  iron,  or  pig-iron  with  a  mixture  of  iron  ore 
and  carbonaceous  matter,  such  as  ground  coal,  coke,  charcoal, 
or  sawdust.  The  iron  is  melted  and  brought  to  as  thin  or 
liquid  a  state  as  possible,  for  the  purpose  of  well  clearing  the 
iron ;  and  the  process  of  puddling  is  carried  on  in  the  usual 
manner.  The  damper  is  then  lowered  until  the  iron  begins 
to  thicken ;  after  wnich,  it  is  boiled,  and  kept  very  hot  until 
it  becomes  very  thin  or  liquid.  The  draft  of  the  furnace 
should  be  then  checked  until  the  metal  is  brought  into  a 
malleable  state  and  is  ready  to  ''ball.''  When  tibis  is  the 
case,  the  iron  should  be  drawn  out  in  pieces  of  any  size,  with- 
out being  balled,  and  placed  in  a  closed  barrow  or  other  re- 
ceptacle, in  which  it  can  be  shut  in,  and  the  external  air  kept 
from  it  until  it  is  cool.  When  cold,  the  lumps  of  iron  will 
be  found  to  be  in  an  open,  spongy,  or  honeycomb  state,  and 
should  then  be  ground  or  crushed  by  rollers  or  stampers  \ 
and  aU  pieces  of  iron  of  a  bad  quality,  or  of  raw  or  imperfectly 
worked  iron,  dirt,  or  other  impurities,  which  would  injure  the 
quality  of  the  iron,  must  be  careftdly  picked  out  from  the 
good  iron.  The  manufacturer  must  take  as  much  of  the 
ground  or  crushed  iron  as  will  be  sufficient  for  the  bloom  or 
bar  intended  to  be  made,  and  introduce  it  into  the  same,  or 
some  other  furnace,  suitable  for  the  purpose,  and  having  a 
cinder  or  sand-bottom.  The  iron  must  be  balled  at  a  low 
heat  in  this  ftimace  in  the  ordinary  manner,  and  afterwards 
finished,  either  under  the  hammer,  or  in  the  squeezers  or 
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rolls,  as  usual ;  as  the  iron,  made  according  to  this  improved 
plan,  does  not  require  any  cutting  and  piling. 

The  iron,  thus  produced,  will  be  found  peculiarly  applicable 
to  the  above^-mentioned  purposes ;  but,  if  it  be  required  to 
be  polished  when  made  up,  the  ground  or  crushed  iron  should 
be  scoured  before  being  introduced  into  the  furnace  to  un- 
dergo the  balling  operation.  The  patentee  also  uses  the 
ground  iron  for  sinking  in  the  charcosl  fires,  and  for  making 
iron  for  conversion  into  steel,  instead  of  charcoal  pig-iron,  or 
best  scrap-iron,  as  is  now  the  case.  By  this  means,  a  con- 
siderable economy  in  the  cost  of  the  iron  is  ^ected ;  and,  at 
the  same  time,  iron  of  as  good  quality  is  obtained. 

The  patentee  claims,  as  his  invention,  stopping  the  pud- 
dling process  at  a  certain  point,  as  above  set  forth,  so  as  to 
obtain  the  iron  in  a  spongy  or  honeycomb  state,  and  then 
grinding  or  crushing  the  iron  in  that  state,  so  as  to  admit  of 
die  picking  or  sorting  operation  taking  place,  in  order  that, 
previous  to  any  subsequent  working,  all  crude  metal,  dirt,  or 
other  impurities,  which  would  injure  the  quality  of  the  good 
iron,  may  be  removed  therefrom,  as  above  described.— [/n- 
roUed  December ,  1861.] 


To  Timothy  Kenbick,  of  the  parish  of  Edffbaston,  in  the 
county  of  Wartrick,  iron-founder,  for  improvements  in  the 
manufacture  of  wroughi-iron  tubes. — [Sealed  4th  Septem- 
ber, 1861.] 

The  subject  of  this  invention  is  the  enamelling  and  glazing 
of  the  interior  of  wrought-iron  tubes. 

For  this  purpose,  two  coatings  are  applied, — ^the  first  being 
a  composition,  to  form  the  body  of  the  enamel,  and  the  second 
forming  the  glaze.  When  the  inner  surface  of  the  tube  has 
been  cleaned,  the  first  composition  (presently  described)  is 
poured  through  the  tube,  which  is,  at  the  same  time,  turned 
round,  to  ensure  an  even  coating  upon  every  part;  and  the 
composition  is  allowed  to  set.  The  composition  is  prepared 
by  mixing  100  lbs.  of  calcined  flint,  ground  to  a  fine  powder, 
with  76  lbs.  of  borax,  ground  fine,  and  then  fusing  the  mixture ; 
when  it  is  cold,  40  lbs.  of  the  fused  matters  are  ground  in 
water  with  5  lbs.  of  potters'  clay,  and  brought  to  such  a  con- 
sistence that,  when  an  article  is  dipped  therein,  a  coating 
about  -^th  of  an  inch  thick  will  be  left  upon  it,  forming  the 
first  coating,  or  body,  to  support  the  glaze.  After  the  first 
composition  is  set,  tnc  second  composition,  or  glaze  powder, 
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is  poured  through  the  tube,  which  is  turned  round,  ao  as  to 
cause  the  powder  to  cover  every  part  of  the  first  compositioii. 
The  second  composition,  or  glase  powderj  is  made  as  fol- 
lows :— 100  lbs.  of  Cornish  stone^  ground  to  a  powder,  117  lbs. 
of  borax,  ground  fine,  85  lbs.  of  soda^ash,  85  lbs.  of  saltpetre 
85  lbs.  of  sifted  aUkcd  lime,  18  lbs.  of  white  sand,  and  SOlbs. 
of  white  glass,  pounded  fine,  are  mixed  together  and  perfectly 
vitrified;  when  cool,  the  mixture  is  ground  very  fine  in  waie^ 
and  afterwards  dried;  and  then  46  lbs.  thereof  and  1  lb.  of 
soda-ash  are  mixed  together  in  hot  water  (being  well  stirred), 
and  dried  in  a  stove :  by  which  means,  a  fine  glaie  powder  is 
produced.  The  g^ase  powder  having,  as  before,  beeoi  poured 
through  the  tub^  the  latter  is  put  into  a  stove,  heated  to  about 
212^  Fahr.,  to  diy  it ;  and,  after  this,  the  composition  is  fired, 
by  placing  the  tube  in  a  kiln  or  muffle,  heat^  to  a  sufficient 
temperature  to  fuse  the  glaae.  When  the  glaie  is  fiiaed,  the 
tube  is  withdrawn  and  examined;  and,  if  the  interior  is  not 
perfectly  covered,  a  second  coating  of  glaie  powder  is  applied 
(by  pouring  the  powder  through  the  tube  whilst  it  is  hot), 
and  the  tube  is  again  replaced  in  the  kiln  until  the  ^aze  is 
fased. 

The  patentee  states,  that  the  interior  surfaces  of  cast-iron 
tubes  have  been  heretofore  enamelled  and  glazed  by  the  ap- 
plication of  two  coatings, — one  for  the  body,  and  the  other 
for  the  glaze.  Now,  he  claims,  as  his  invention,  the  enamel- 
ling and  glazing,  in  the  manner  before  mentioned,  of  the 
interior  surfaces  of  wrought-iron  tubes  only.  He  further 
declares,  that  the  exact  proportions  of  the  materials,  above 
given,  in  the  recipes  for  the  two  coatings,  are  not  essential, 
but  may  be  varied.  Nevertheless,  he  considers  such  propor* 
tions  to  be  the  best  that  can  be  employed. — [InroUed  March, 
1852.] 


To  Alexander  Pabkes,  of  Birmingham^  in  the  county  of 

Warwick,  chemist,  for  certain  inqfrovements  in  the  manu^ 

facture  of  copper,  and  in  the  separation  of  eome  other 

metals  therefrom,  and  in  the  production  qf  alloys  of  certcAn 

me/ab.— [Sealed  11th  September,  1851.] 

The  improvements  in  the  manufacture  of  copper,  which  form 
the  first  part  of  this  invention,  consist  in  using  iron  and 
zinc  in  certain  stages  of  the  processes  of  smelting,  whereby 
better  copper  is  obtained  from  inferior  ores  than  has  hereto* 
fore  been  the  case. 


Parked,  for  Impis.  in  Mamrfaeharing  Coppery  ifC.    285 

Firstly,  with  regard  to  iron,  it  may  be  added  to  the  copper 
when  in  the  state  known  as  "  white  metal/'  or  in  any  of  the 
more  advanced  stages,  provided  sulphur  be  present ;  but  the 
foUowing  plan  is  preferred  to  be  adopted: — ^The  ores  are 
treated  as  usual  until  the  product  has  reached  the  roaster- 
furnace,  and,  by  being  allowed  to  cool  therein,  has  become 
*'  close  regalt"  The  iron  (either  in  the  state  of  wrought  or 
cast-iron)  is  now  added,  in  the  proportion  of  1  cwt.,  or  there- 
abouts, to  a  charge  of  about  2^  tons  of  the  regule;  the  fur- 
nace doors  are  closed,  and  the  heat  raised;  and  the  product 
is  tapped  as  "  pimple  copper/'  In  this  state  it  is  removed  to 
the  refining  furnace,  where  it  is  treated  in  the  ordinary  man*- 
ner;  or,  in  some  cases,  it  is  treated  with  metallic  sine,  as 
hereafter  described.  Sometimes,  after  the  introduction  of  the 
iron  into  the  roaster-furnace,  the  metal  is  run  out  as  "  light 
r^gule,''  and  the  pigs  stripped  in  the  manner  practised  when 
mtdking  best  selected  copper;  the  portions  which  have  been 
stripped  are  then  introduced  into  the  roaster-furnace,  with 
^  cwt.  of  iron  to  a  charge  of  about  2^  tons  of  metal ;  and 
the  charge  is  allowed  to  remain  in  the  furnace  until  it  be- 
comes pimple  copper,  which  is  then  tapped  and  removed  to 
the  refining  furnace,  as  before  mentioned :  this  second  opera- 
tion with  the  iron  will  only  be  necessary  when  very  pure 
copper  is  required.  In  some  <»ses,  the  iron  is  added  to  the 
metal  in  the  refining  furnace,  in  the  proportion  of  1  cwt.  to 
each  charge  of  from  4  to  5  tons ;  then  the  metal  is  well  agi- 
tated, to  oxidise  the  iron;  and,  when  it  has  arrived  at  ''set 
pitch,''  it  is  poled  in  the  usual  manner,  and  laded  out  of  the 
furnace ;  or  metallic  zinc  may  be  added  previous  to  poling, 
as  herei^ter  described.  The  patentee  does  not  employ  iron 
in  the  refining  furnace  with  copper  which  has  been  previously 
treated  with  iron  in  the  roaster-furnace. 

With  regard  to  sine,  the  invention  consists  in  adding  it  to 
copper  when  in  a  fused  state  in  the  refining  furnace.  To 
each  charge  of  5  tons  of  copp^,  whether  the  same  has  been 
treated  with  iron,  or  smelted  in  the  ordinary  way,  about.  1  cwt. 
of  metallic  sdnc  is  added  (by  preference,  when  the  copper  is 
at  set  pitch);  and,  after  the  charge  has  been  permitted  to 
remain  in  a  melted  state  for  a  couple  of  hours,  so  that  the 
zinc  may  volatilize,  it  is  poled  and  laded  out  as  usual. 

The  patentee  states,  that  he  does  not  confine  himself  to  the 
exact  proportions  above  given. 

The  improvements  in  separating  some  other  metals  from 

copper,  which  constitute  the  second  part  of  this  invention^ 

*  relate  to  the  treatment  of  argentiferous  compounds  of  that 
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metal^  and  will  be  understood  from  the  three  following  pro- 
cesses, which  are  dependent  upon  the  discovery,  that  silver  is 
easily  volatilized  when  in  connection  with  sine  and  arsenic  in 
a  fused  state,  and  are  modifications  of  this  discovery  applied 
to  the  treatment  of  compounds  containing  sUver.  In  carrying 
out  these  improvements,  a  reverberatory  furnace  is  employed^ 
having  a  flue  and  chambers  connected  therewith,  suitably 
arranged  for  collectmg  the  products  that  pass  from  the  fiir* 
nace ;  and,  when  so  collected,  they  may  be  cupelled,  or  other- 
wise treated,  to  obtain  the  silver. 

1. — If  the  argentiferous  compound  is  in  the  metallic  state, 
and  contains  10  oz.  of  silver  in  the  ton,  the  patentee  adds  to 
each  ton  of  it,  when  melted  in  the  reverberatory  furnace,  from 
8  to  5  per  cent,  of  metallic  zinc,  from  i  to  ^  per  cent,  of 
white  arsenic,  and  about  i  cwt.  of  anthracite  coal,  or  other 
carbonaceous  matter;  and  he  then  closes  the  furnace  doors, 
and  heats  the  whole  together  for  about  6  hours :  by  which 
time  the  silver  will  have  passed  over  with  the  zinc  and  other 
volatile  metals,  and  become  condensed  in  the  flue  and  cham- 
bers connected  with  the  furnace. 

2. — When  the  prevailing  state  of  the  compound  is  that  of 
a  sulphuret,  it  is  fused  in  the  furnace ;  and,  to  each  ton  of  it, 
is  added  from  6  to  10  per  cent,  of  calamine,  or  other  oxidized 
compound  of  zinc,  together  with  lime,  or  other  flux,  if  re- 
quired, and  i  cwt.  of  anthracite  coal ;  and,  if  the  compound 
is  free  from  arsenic,  from  ^  to  |  per  cent,  of  white  arsenic  is 
also  added :  the  remainder  of  the  process  is  the  same  as  the 
preceding  one.  It  is  preferred  to  add  the  zinc  and  arsenic  to 
the  sulphuret  compound  when  in  the  state  of  ''pimple  metal/' 

8. — ^In  case  the  argentiferous  compound  consists  chiefly  of 
oxide  or  carbonate  of  copper,  then  to  each  ton  is  added  from 
10  to  16  per  cent,  of  blende,  or  other  sulphur  compound  of 
zinc,  from  i  to  ^  per  cent,  of  white  arsenic,  and  about  1  cwt. 
of  anthracite  coal,  together  with  a  flux,  if  necessary;  and 
then  the  operation  proceeds  as  in  the  first  and  second  pro- 
cesses, llie  patentee  prefers  to  add  the  sulphur  compound 
of  zinc  and  the  arsenic  after  the  compound  has  been  fused 
and  skimmed  to  remove  the  earthv  matters. 

The  above  are  the  proportions  K>r  argentiferous  compounds 
containing  about  10  oz.  of  silver  to  the  ton ;  but,  if  the  amount 
of  silver  be  greater  than  this,  the  quantity  of  zinc  and  arsenic 
is  increased  in  the  same  relative  proportion ;  and,  when  the 
compounds  contain  above  60  oz.  to  the  ton,  the  zinc  and 
arsenic  should  be  added  by  degrees,  instead  of  the  whole 
quantity  at  once.     The  patentee  states,  that  he  has  directed 
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white  arsenic  to  be  used  in  the  above  processes^  only  because 
it  is  the  most  convenient  compound  of  that  metal  with  which 
he  is  acquainted ;  but  other  compounds,  or  metallic  arsenic 
itself,  may  be  employed, — ^taking  care  to  use  an  equivalent 
proportion  of  the  metal  to  that  in  the  compound  above  men- 
tioned. 

The  last  part  of  the  invention  consists  in  improvements  in 
the  production  of  alloys,  by  combining  nickel  with  chromium, 
and  subsequently  addmg  other  metals  to  such  alloy,  according 
to  the  purposes  for  whidi  it  is  required.  The  patentee  pre- 
.fers  to  take  oxide  of  chromium  and  oxide  of  nickel,  in  equal 
proportions,  or  two  parts  of  oxide  of  chromium  and  one  part 
of  metallic  nickel,  and  to  fuse  them  together  in  a  closed  cru- 
cible, well  covered  with  a  carbonaceous  flux;  and,  having 
obtained  this  alloy,  he  remelts  it,  and  adds  other  metals 
thereto  in  various  proportions,  according  to  the  nature  of  the 
alloy  desired  to  be  produced.  The  foUowing  proportions  have 
been  found  to  produce  good  results  when  white  alloys  have 
been  required : — ^Alloy  of  nickel  and  chromium  10  parts,  and 
tin  90  parts ;  or  alloy  of  nickel  and  chromium  20  parts,  and 
iron  80  parts;  or  alloy  of  nickel  and  chromium  20  parts, 
copper  60  parts,  and  zinc  20  parts. — [InroUed  March,  1852.] 


7b  William  Jackson,  of  the  town  and  borough  of  Kingston- 
upon-Hull,  soap-maker,  for  improvements  in  the  manufac- 
ture of  soap,  and  in  the  preparation  of  materials  to  be 
used  for  this  purpose. — [Sealed  11th  June,  1850.] 

This  invention  consists,  firstly,  in  subjecting  resin,  to  be  used 
in  soap-making,  to  repeated  washings  in  alkaline  solutions ; 
secondly,  in  charging  such  washed  resin  with  alkali ;  and 
thirdly,  in  mixing  such  washed  and  alkalized  resin  with  soap, 
in  a  fluid  state,  in  the  frames  or  any  other  vessels. 

In  carrying  out  the  invention,  the  patentee  prefers  to  em- 
ploy a  circular  pan  of  wrought  or  cast-iron,  or  other  fit  ma- 
terial (say  about  five  feet  in  diameter  and  about  three  feet 
deep),  set  in  masonry  or  brickwork,  and  heated  by  fire  under 
the  bottom ;  and,  within  the  pan,  he  places  a  pipe  or  pipes, 
perforated  with  smaU  holes.  This  pipe,  or  system  of  pipes, 
should  be  placed  round  the  bottom  of  the  pan, — the  open 
extremity  of  the  pipe  or  pipes  being  in  communication  with  a 
steam-boiler,  and  furnished  with  a  tap,  to  regulate  the  ingress 
of  steam.  The  pan  is  charged  with,  say,  ten  hundred-weight 
of  resin,  broken  into  small  pieces  or  coarse  powder;  and, 
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before  the  fire  is  lighted  below  the  pan,  the  latter  is  nearly 
filled  with  water.  The  action  of  the  fire  is  continued  until 
the  resin  and  water  come  up  to  boiling  heat;  and  when  this 
has  been  efiected,  either  the  fire  is  raked  out,  or  it  is  pre- 
vented from  acting  upon  the  bottom  of  the  pan  by  means  of 
a  damper.  Then,  into  the  mixture  of  resin  and  water  about 
twenty  gallons  of  soap-makers'  lees,  or  other  suitable  alkaline 
preparation  or  mixture,  are  thrown ;  and  steam  is  turned  on 
through  the  pipe  or  pipes  into  the  pan,  so  as  to  keep  it  in  a 
boiling  state  for  twenty  or  thirty  minutes.  At  the  expiration 
of  that  time,  the  steam  must  be  shut  ofi^,  so  as  to  allow  the 
resin  to  settle  to  the  bottom  of  the  pan,  which  it  general^ 
does  in  a  few  minutes.  Should  it  not  settle  so  soon  as  de- 
sired, or  the  liquor  be  found  to  be  charged  with  an  excess  of 
resinous  matter,  about  twenty  pounds  of  coarse  common  salt 
are  to  be  thrown  into  the  pan :  this  addition  will,  at  once, 
cause  the  resin  to  subside,  and  settle  to  the  bottom,  and 
thereby  throw  down  any  such  excess  of  resinous  matter. 

The  water  in  the  pan,  which  will  be  of  a  dark  red  color, 
and  slightly  alkaline,  is  now  baled  or  run  off  from  the  resin, 
and  the  pan  is  again  nearly  filled  with  water,  into  which  about 
ten  gallons  of  lees,  or  other  alkaline  mixture,  are  thrown.  This 
mixture  is  boiled  about  ten  minutes,  by  means  of  the  steam 
alone,  admitted  through  the  coiled  pipe ;  and  then  the  water 
is  discharged  from  the  pan,  and  the  washing  with  water  and 
alkaline  lees  again  repeated  until  the  liquor  comes  off  nearly 
colorless.  Four  or  five  washings  will,  generally,  be  sufficient 
to  produce  the  result  required ;  but  the  number  will  vary, 
according  to  the  resin  operated  upon. 

The  patentee  has  found  it  advisable,  in  some  cases,  to  in- 
crease, and,  in  others,  to  decrease  the  quantity  of  alkaline 
lees  employed  in  each  washing ;  but  the  quantity  must,  in 
some  measure,  be  left  to  the  judgment  of  the  operator;  as 
some  resins  will  require  more  alkaline  lees  than  others,  to 
extract  the  coloring  matter.  When  the  resin  has  been  thus 
prepared,  d  sample,  taken  from  the  pan,  wOl,  on  becoming 
cold,  be  found  tolerably  stiff,  and  approaching  to  hardness, 
and  resemble,  in  appearance,  the  ordinary  yellow  resin  of 
commerce.  This  prepared  resin  is  to  be  employed  in  the 
ordinary  manner  of  making  8oap>  by  adding  it  to  the  fieitty  or 
oleaginous  matter  in  the  soap-pan,  from  time  to  time,  as  re- 
quired. 

With  regard  to  the  second  part  of  the  invention,  the  pa- 
tentee puts  a  quantity  of  the  washed  resin  (prepared  as  before 
described)  into  an  iron  or  other  pan,  and,  having  heated  it  by 
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means  of  a  current  of  steam  admitted  into  the  pan,  he  adda 
strong  soap-boilers'  lees,  or  other  similar  alkaline  preparation, 
thereto,  in  sufficient  quantity  to  saturate  or  saponi^  tne  resin. 
He  then  turns  off  the  steam,  and  allows  the  resin  to  subside; 
and,  when  perfectly  cold,  he  draws  off  the  refuse  spent  lees. 
After  this,  he  adds  to  every  hundred-weight  of  the  resin, 
twenty  pounds  of  soda-ash,  of  50  per  cent,  strength,  and  stirs 
up  the  mass  by  any  convenient  means,  so  as  thoroughly  to 
incorporate  the  soda-ash  with  the  resin.  In  stating  that  he 
uses  twenty  pounds  of  soda-ash  to  one  hundred-weight  of 
resin,  he  does  not  intend  to  confine  himself  to  that  quantity ; 
as  it  may  be  advantageously  varied,  to  suit  the  different  kinds 
of  soap  which  it  is  intended  to  be  mixed  with. 

The  third  part  of  this  invention  is  carried  into  effect  by 
adding  to  every  ton  of  soap  in  the  fluid  state,  as  cleansed  from 
the  soap-pan,  from  three  to  five  hundred-weight  of  the  washed 
resin,  according  to  the  quali^  of  the  soap  required,  and  mix- 
ing or  crutching  it  into  the  frames,  or  any  other  vessel,  in  the 
same  manner  as  if  water  was  used. 

The  patentee  claims,  as  his  invention,  Firstly, — ^washing, 
(for  the  purpose  of  purifying)  resin  in  alkaline  solutions  of 
potash  or  soda,  for  the  use  of  soap-makers.  Secondly, — 
charging  such  washed  resin  with  potash  or  soda-ash.  Thirdly, 
— ^mixing  the  washed  resin  (prepared  as  before  described)  with 
finished  soap  in  a  fluid  state,  in  the  frames,  or  any  other 
vessel. — llnrotted  December,  1850.] 


To  John  Mortimer,  of  Hanover-square,  in  the  county  qf 
Middlesex,  Esq.,  for  improvements  in  the  magnetic  needie 
and  mariner^s  compass. — [Sealed  7th  December,  1850.] 

Thb  first  part  of  this  invention  consists  in  a  peculiar  mode  of 
suspending  the  magnetic  needles  of  mariners  compasses.  In 
Plate  YIII.,  fig.  1,  is  a  plan  view  of  a  compass-card;  and 
fig.  2,  a  vertical  section  of  the  card  and  needle.  The  mag- 
netic needle  of  a  mariner's  compass,  made  in  the  ordinary 
manner,  extends  across  the  under-side  of  the  card,  from  edge 
to  edge,  and  has  its  axis  of  motion  at  the  centre  of  its  length. 
Now,  the  patentee  proposes  that  the  axis  shall  be  near  one 
end  of  the  needle  (a,  fig.  2,)  which  extends  from  one  edge  to 
a  short  distance  beyond  the  centre  of  the  card ;  and,  to  balance 
the  needle,  he  affixes  a  piece  b,  of  brass,  or  other  metal  which 
is  not  magnetic,  to  the  under-side  of  the  card.  It  is  stated 
tha^,  by  this  arrangement,  the  needle  is  made  to  come  more 
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Joickly  to  rest,  and  that  the  action  of  the  needle  is  better«^ 
n  fig.  1,  the  south  pole  of  the  magnetic  needle  is  represented 
as  most  distant  from  the  aiis  of  motion ;  but  this  arrange-* 
ment  may  be  reversed ;  and  the  patentee  recommends  the  use 
of  two  compasses^-— one  having  the  sooth  pole  of  its  needle 
most  distant  from  the  axis  of  motion^  and  the  other  having 
the  north  pole  of  its  needle  most  distant  therefrom* 

The  second  part  of  the  invention  consists  in  constructing 
mariners'  compasses  as  represented  in  plan  view  at  fig.  8. 
The  axis  of  the  magnetic  needle  a,  instead  of  being  coincident 
with  the  axis  of  the  eompass-eard  e,  is  carried  by  a  slidci 
which  can  be  moved  in  a  groove  d,  to  any  point  or  graduation 
on  the  card  (or  hemisphere)  representing  the  latitude  of  the 
place  of  observation ;  and  if  the  instrument  be  fitted  with 
sights,  whereby  the  pivot  on  which  the  needle  traverses  and 
the  centre  or  pole  of  the  card  may  be  placed  in  a  direct  line 
with  the  meridian — ^then,  by  adjusting  the  hand  or  pointer  e, 
to  the  direction  that  the  needle  takes,  the  variation  wiU  be  at 
once  shewn.  For  instance,  as  shewn  at  fig.  3,  supposing  the 
latitude  to  be  40^  north,  and  the  groove  to  be  placed  in  a 
direct  line  with  the  terrestrial  pole,  and  the  axis  of  the  needle 
set  to  40°,  the  declination  then  appears  to  be  16^°.  The 
hand  or  pointer  e,  turns  upon  the  axis  of  the  needle,  so  as  to 
admit  of  being  set  in  a  line  with  the  latter,  and  thus,  as  it 
were,  extend  the  length  thereof,  in  order  to  indicate,  with 
greater  exactness,  the  graduation  of  the  scale  to  which  the 
needle  points ;  and  there  are  Aotsf,  upon  the  hand  e,  to  shew 
when  the  points  of  the  hand  and  of  the  needle  are  in  the  same 
line. 

The  last  part  of  the  invention  relates  to  dipping-compasses, 
and  consists  in  suspending  the  frame  of  the  dipping-needle 
by  a  universal  joint,  so  that  it  may  at  all  times  hang  in  a 
vertical  position.  Fig.  4,  represents  a  dipping-compass  so 
constructed.  The  loop  g,  whereby  the  instrument  is  sus- 
pended, is  connected  to  the  ball  A,  by  two  pivots  or  axes  I, 
opposite  to  each  other ;  and  the  ball  is  connected  to  the  firame 
j,  by  two  pivots  or  axes  k  ;^— the  whole  forming  a  universal 
joint. 

The  patentee  claims.  Firstly, — ^the  means  of  suspending 
the  needles  of  mariners'  compasses.  Secondly, — the  con- 
struction of  mariners'  compasses  described  with  respect  to 
fig.  8.  Thirdly, — the  mode  of  suspending  dipping-compasses 
above  described. — [InroUed  June,  1851.] 
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To  DoMiNiQUS  Julian,  of  Sorgne^,  France,  for  hnprove- 
ments  in  extracting  the  coloring  properties  of  madder,  and 
in  rendering  us^fiU  the  water  employed  in  9uch  processes  * 
—[Sealed  4th  September,  1851.J 

This  invention  consists  in  certain  processes  for  extracting  the 
coloring  properties  of  madder,  and  for  obtaining  a  spirit  from 
the  water  that  has  been  used  in  the  extracting  operation. 

Madders  of  all  qualities  may  be  treated  according  to  this 
invention,  which  is  carried  into  effect  as  follows : — %  cwt.  of 
madder,  reduced  to  powder,  are  thoroughly  mixed  or  diluted 
with  from  113  to  118  gallons  of  water  (according  to  the  fine- 
ness of  the  powder);  and  then  the  liquid  is  run  through  a 
filter,  composed  of  a  woollen  cloth,  fixed  upon  a  frame,  within 
a  tun  or  vessel,  which  receives  the  water,  and  is  furnished 
with  a  cock  for  discharging  the  same.  The  filter  will  contain 
6  cwt.  of  madder ;  so  that,  when  the  above  operation  has  been 
thrice  performed,  it  will  be  full.  The  water  is  then  drawn 
off,  through  the  cock,  into  large  wooden  tuns ;  and  the  mad- 
der, which  is  now  a  wet  paste,  is  put  into  linen  bags  or  baskets, 
and  subjected  to  the  action  of  an  hydraulic  press,  in  order  to 
extract  the  remaining  water, — such  water  being  added  to  that 
before  drawn  off.  After  the  paste  has  been  well  pressed,  it 
is  placed  in  sieves  heated  to  from  120^  to  16(P  Fahr.;  and, 
when  it  is  perfectly  dry,  it  is  reduced  to  powder,  and  passed 
through  a  sieve.  The  patentee  states,  that  a  given  quantity 
of  this  product  (which  he  calls  flowers  of  madder),  when 
employed  in  dyeing,  will  have  a  greater  effect  than  a  like 
quantity,  by  weight,  of  the  madder  from  which  it  has  been 
extracted. 

The  water  collected  from  the  filter  and  hydraulic  press  is 
put  into  large  wooden  tuns,  placed  in  a  room  heated  to  from 
70^  to  85^  Fahr.;  and  it  is  kept  in  these  tuns  until  alcoholic 
fermentation  takes  place,  or  for  the  space  of  five  or  six  days. 
If  by  that  time  the  alcoholic  fermentation  is  not  produced,' 
the  patentee  puts  into  the  tun  five  gallons  of  boiling  water, 
in  which  ten  or  twelve  pounds  of  barm  have  been  dissolved. 
On  finding  that  the  density  of  the  water,  which  was  from  3^ 
to  8^  Baum£  when  introduced  into  the  tuns,  is  reduced  to 
from  1^  to  2°,  he  knows  that  the  alcoholic  fermentation  has 
been  produced ;  and  he  then  submits  the  liquid  to  the  process 
of  distillation,  in  order  to  obtain  a  spirit  therefrom. — [/n- 
roUed  March,  1852.] 
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EXPLANATION  OP 

Diagrami  iUustrating  the  acHom  of  the  forces  on  the  crank 
qf  a  Steam-engine.    By  W.  Pole^  C.E. 

[In  the  year  1849,  tho  Society  of  Arts  oflbied  a  prize  ^  for  tbe  best  od- 
lection  of  magrama  (with  eaqilanatiQim)  to  illustrate  the  action  of  the  foroee 
on  a  crank  or  cranks  tamed  firom  a  horiaontal  direct^action  steam  cylinder 
or  cylinders ;  the  efiect  of  yaxioiiB  proporti<«s  of  ooonecting-rods,  and  degreoB 
of  expansion  of  steam,  being  shewn." 

Tlbe  present  paper  was  commnnicated  to  the  Society  in  aooordanoe  with 
their  iuyitation,  and  obtained  the  silver  Isis  medaL  It  is  now  first  printed 
by  the  Joint  pennission  of  the  Society  and  the  author.] 

The  15  diagrams  contained  in  Plate  IX.,  illastrate  the  action 
of  the  forcea  on  one  and  two  cranka,  turned  from  horisontal 
direct-action  steam-cylinders, — ^the  effect  of  various  propor- 
tions of  connecting-rods,  and  degrees  of  expansion  of  steam, 
being  shewn. 

The  varieties  of  expansion,  taken  in  these  diagrams,  are 
three,  vis. : — 

Steam  admitted  during  the  whole  stroke  TNos.  4,  6, 6). 
„  „  half  the  stroke  (Nos.  7, 8,  9). 

„  „  one-fourth  the  stroke  (Nos.  10, 11, 12). 

It  has  not  been  thought  necessary  to  exhibit  a  higher  degree 
of  expansion  than  four  times, — ^this  limit  being  seldom  ex- 
ceeded in  crank-engines. 

The  varieties  of  length  of  connecting-rod  have  also  been 
taken  at  three,  vis. :  — 

Connecting-iod  indefinitely  kmg  (supposed  to  act  always  in  parallel 

directions),    ^os.  1,  4,  7,  10). 
Connecting-rod  five  times  the  length  of  crank,  which  may  repreeent 

about  the  ordinary  length.    (Nos.  2,  5,  8,  11). 
Connectinff-rod  three  times  the  length  of  oxank,  or  about  the  shortest 

made.    (Nos.  3,  6,  9, 12). 

Diagrams  Nos.  1,  2,  and  8,  are  explanatory  of  the  action 
of  the  forces,  in  the  transmission  of  the  power  from  the  piston 
to  the  crank,  for  the  three  varieties  in  toe  length  of  connect- 
ing-rod respectively.  AB  is  the  piston-rod,  supposed  to  be 
propelled  forward  by  a  certain  pressure  of  steam,  in  the  di- 
rection shewn  by  the  arrow.  At  the  joint  B,  this  pressure 
resolves  itself  into  two :  one  in  the  direction  B6,  (causing  the 
friction  on  the  guide);  the  other  along  the  connecting-rod 
BC ; — the  latter  force  being  ==  the  pressure  on  piston  x  secant 
of  angle  CBD.  At  the  crank-pin  C,  the  force  acting  along 
the  connecting-rod,  is  again  resolved  into  two ;  one  along  the 
crank  CD;  the  other,  the  tangential  force,  tending  to  turn  the 
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crank  round  in  the  direetion  CT.    This  tangential  force  is  s 
tbe  force  acting  along  connecting-rod  x  sine  of  angle  BCD* 

The  object  of  diagrams  Nob.  4  to  12,  is  to  exhibit  the 
valaes  and  variations  of  the  first  and  last-named  forces ;  or, 
so  to  speak,  the  forces  at  the  begining  and  end  of  the  engine ; 
f .  e.f  the  pressure  of  steam  on  the  piston,  and  the  force  turn- 
ing the  crank  round. 

Each  of  these  diagrams  contains  two  figures.  The  left- 
hand  figure  shews  the  pressure  on  the  piston  at  all  points  of 
the  stroke,  on  the  plan  of  rectangular  co-ordinates;  the  ab- 
scissa representing  the  space  pamed  orer  by  the  piston,  and 
the  ordinate  the  corresponding  pressure.  Thus,  when  the 
piston  has  moved  from  0  to  4?,  No.  8,  or  -^  of  the  whole 
stroke,  the  steam  pressure  upon  it  is  represented  by  the  line 
41^.  The  scale  given  under  the  left-hand  figure,  in  Nos.  4, 5, 6, 
and  which  also  applies  to  Nos.  7  to  12,  shews  the  position  of 
the  crank  corresponding  to  any  given  position  of  the  piston  :— 
thus,  in  No.  6,  it  is  seen,  by  mspection,  that  when  the  piston 
has  passed  through  -^  of  its  course,  the  crank  has  passed 
through  about  9>V^  from  the  dead  point ;  and  so  on. 

The  right-hand  figure  in  each  diagram  represents  the  tan- 
gential or  working  force,  acting  on  the  crank-pin,  at  every 
point  of  its  semi-revolution  from  E  to  F,  Nos.  1,  2,  and  8. 
The  curve  of  this  figure  is  also  laid  down  by  rectangular  co- 
ordinates :  the  path  of  the  crank-pin  (reduced  to  a  straight 
line)  forms  the  line  of  the  abscissae,  while  the  ordinates  express 
the  corresponding  forces.  Thus,  in  fig.  5,  when  the  crank- 
pin  has  moved  from  0  to  d,  or  120^  from  the  dead  point,  the 
tangential  force,  tending  to  turn  it  round,  \a  represented  by 
the  line  0^. 

The  additional  scale,  under  this  figure,  shews  the  position, 
of  the  piston  corresponding  to  any  given  position  of  the 
crank :  thus,  in  fig.  5,  when  the  crank  is  at  140^,  the  piston 
has  moved  through  -^  of  its  stroke,  and  so  on. 

The  lines  representing  the  forces  are  measured  bv  a  scale, 
which  is  appended  to  figure  4.  The  pressure  of  the  steam 
upon  the  piston,  while  the  steam-valve  is  open,  is  made=: 
100  on  the  scale ;  and  the  ratio  of  any  other  force  to  this 
pressure  is  therefore  easily  ascertained  by  simple  measurement. 

Diagrams  4,  5,  and  6,  shew  the  values  of  the  forces  when 
the  steam  is  admitted  during  the  whole  stroke. 

In  No.  4,  the  connectine-rod  is  supposed  indefinitely  long; 
the  pressure  on  the  piston  is  uniform  at  100.  The  tangential 
force  on  the  crank-pin  begins  at  0  when  the  crank  is  at  the 
dead  point;  increases  to  100  when  it  arrives  at  90^;  and 
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diminishes  again  to  0,  in  the  same  ratio  as  the  increase.  Tlie 
mean  value  of  the  force,  throughout  the  aemi-revolationy  is 
x6S'6,  which,  x  the  spaee  passed  through  by  the  crank-pin, 
is  exactly  =  the  pressure  on  the  piston  x  the  length  of  its 
stroke;  or,  in  other  words,  the  area  of  the  figure  ^asthe 
parallelogram  abed.  This  result  is  in  accordance  with  the 
principle  of  ''conservation  of  vU  viva/^  by  which  we  know, that 
(neglecting  friction)  the  amount  of  power  or  work  given  out 
at  Uie  crank-pin  is  equal  to  that  performed  by  the  steam  cm 
the  piston. 

In  No.  6,  is  seen  the  effect  of  the  connecting-rod  bemg 
made  five  times  the  length  of  the  crank.  Here  the  tangential 
force,  commencing  at  0,  arrives  at  a  maximum  value  of  about 
102  when  the  crank  has  passed  through  about  80^. 

In  No.  6,  where  the  connecting-rod  is  three  times  the 
length  of  the  crank,  the  tangential  force  arrives  at  a  maximum 
value  of  about  106  when  the  crank  has  passed  through  about 

It  will  be  perceived,  however,  that  these  variations  make 
no  difference  in  the  mean  force  throughout  the  whole  figure, — 
the  efiisct  of  the  connecting-rod  being  merely  to  vary,  in  a 
slight  degree,  the  distribution  of  the  force  over  the  path  of 
the  crank-pin,  without  affecting  the  total  amount  of  power 
conveyed  by  it  to  the  machinery.  The  comparative  merits  of 
long  and  short  connecting-rods  in  other  points  of  view,  in- 
volve considerations  which  it  would  be  out  of  place  to  intro- 
duce here. 

The  return  stroke,  or  the  other  semi-revolution  of  the  crank, 
does  not  exactly  correspond  with  the  figures  shewn  in  dia- 
grams 6,  and  6,  owing  to  the  reversed  position  of  the  con- 
necting-rod. The  nature  of  the  variation  will  be  seen  in  fig. 
6*,  where  the  tangential  force  is  shewn  for  an  entire  revolu- 
tion of  the  crank.  It  will  be  observed  here,  that  the  force  at 
19"  corresponds  with  that  at  860^,  at  60°  with  800^,  and  so  on. 

Nos.  7,  8,  9,  shew  the  effect  of  cutting  off  the  steam  at 
half  the  stroke.  Here  the  mean  pressure  on  the  piston  is 
=84*6,  and  the  mean  tangential  force  on  the  crank-pin  is=: 
54t, — ^the  equality  between  the  areas  of  the  right  and  left- 
hand  figures  being  still  preserved.  The  power  of  the  engine 
is  diminished  in  the  proportion  of  1000 :  846,  although  the 
economy  is  much  increased,  as  is  well  known. 

Nos.  10,  11,  12,  shew  the  effect  of  cutting  off  the  steam  at 
one-fourth  of  the  stroke.  Here  the  mean  pressure  on  the 
piston  is =59*6,  the  mean  tangential  force  is =38;  and  the 
power  of  the  engine  is  reduced  from  100  to  59*6. 
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Nos.  9*,  and  12^^  shew  the  values  of  the  tangential  force 
through  an  entire  revolution  of  the  cranky  in  the  cases  above 
alluded  to  under  corresponding  numbers. 

Combined  action  of  two  enffines,  with  cranks  fia^ed  at  riff  hi 

angles  to  each  other. 

The  effect  of  two  engines^  so  counled^  is  shewn  in  six  cases 
out  of  the  nine  previously  describea ;  namely,  with  three  va- 
riations in  the  degree  of  expansion,  and  two  in  the  length  of 
connecting-rod.  The  curve  of  tangential  forces  is  laid  down 
for  two  cranks  in  diagrams  Nos.  4,  7, 10,  6*,  9'*^,  and  12*; — 
in  the  three  former,  for  half  a  revolution  (the  other  half  being 
precisely  similar),  and  in  the  three  latter,  for  a  whole  revolu- 
tion of  the  crank. 

It  is  presumed  that  these  figures  will  be  understood  without 
any  further  description.  As  an  example, — ^at  0,  (No.  9*,)  one 
crank  is  supposed  to  have  travelled  180^  from  the  dead  point 
E  (No.  8,) — ^the  tangential  force  on  it  being  expressed  by  the 
line  tfp^:  the  second  crank  will  then  have  travelled  220^  from 
the  same  point ;  and  the  combined  tangential  force  will  be 
represented  by  the  line  0p^.  The  -undulations  of  the  upper 
line  will  therefore  represent  the  inequalities  of  the  working 
power  in  Ae  crank-shaft  throughout  its  whole  revolution. 

Method  qf  construction  of  the  diagrams. 

In  laying  down  the  forces  in  these  diagrams,  the  following 
points  have  been  assumed : — 

(a).  That,  as  long  as  the  steam-valve  remains  open,  the 
pressure  of  the  steam  in  the  cylinder  is  uniform.  This  is  not 
always  the  case  in  practice ;  but  must  generally  be  assumed 
in  calculation. 

(£).  That,  after  the  steam- valve  is  closed,  the  steam  expands 
according  to  Marriotte's  law, — ^the  pressure  varying  inversely 
as  the  volume.  This  is  the  usual  assumption :  the  causes  of 
variation  from  this  law  are  treated  of  in  works  on  the  steam- 
engine;  but  cannot  be  comprehended  in  an  investigation  of 
the  present  nature. 

(c).  That  no  power  is  lost  by  friction,  in  the  transmission 
of  the  force  through  the  machine. 

{d).  The  influence  of  the  clearance  space  on  the  volume  of 
the  steam,  in  expanding,  has  been  neglected.  This  is  but  of 
small  moment;  and  its  introduction  would  have  interfered 
materially  with  the  simplicity  and  clearness  of  the  diagrams. 

(e.)  The  moving  parts  are  supposed  to  have  no  weight  or 
mass ;  the  forces  being  considered  in  a  statical  point  of  view 
only. 
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The  cunres  have  been  fonned  by  finding  the  length  of 
ordinates  at  convenient  distances  apart,  and  tracing  a  carved 
line  through  the  points  thus  obtained. 

The  left-hand  ngares  in  diagrams  Nos.  4,  to  12,  represent- 
ing the  pressures  on  the  piston,  are  so  simple,  that  the  method 
of  their  construction  need  not  be  further  alluded  to  than  by 
stating,  that  the  expansion-curve,  in  figs.  7,  to  12,  is  a  hyper- 
bola; the  property  of  which  is,  that  (in  fig.  8,) 

Aa  om  \  ol  \\  Ip  I  xy 

which  follows  finom  Marriotte's  law. 

The  lengths  of  the  ordinates  in  the  right-hand  figures  (the 
tangential  forces]  have  been  found  in  the  following  manner : — 

Let  Nos.  2,  and  8,  represent  a  given  position  of  the  engine. 
Draw  the  tangent  CT.  Produce  the  line  of  connecting-rod 
BC ;  draw  CU  parallel  to  AD^  and  set  off  CH=the  pressure 
on  the  piston  at  that  position  of  the  engine.  Draw  HJ  per- 
pendiciuar  to  CH ;  and  from  the  point  J^  where  it  cuts  the 
line  of  connecting-rod,  draw  JT,  parallel  to  DC, — cutting 
the  tangent  CT  in  T ;  then  C J  is  =  the  force  along  the  con- 
necting-rod, and  CT  is  =  the  tangential  force  on  the  crank- 
pin,  which  is  the  ordinate  required. 

The  curves  in  the  diagrams  may  be  expressed  by  algebraical 
equations,  as  follows : — 

For  the  pressure  of  steam  on  the  piston,  in  expanding,  as 
shewn  in- the  left-hand  figures  Nos.  7,  to  12.  Let  the  pressure 
on  the  piston,  while  the  steam-valve  is  open,  =  P ;  and  let  /  = 
length  of  stroke  passed  over  before  the  steam-valve  is  closed. 
Then  if  47= any  length  passed  over  greater  than  {,  and  y  s=the 
corresponding  pressure,  we  have,  by  Marriotte^s  law — 

y  =  P-. 

^  X 

For  the  tangential  force  on  crank-pin,  as  shewn  on  the 
right-hand  figures  Nos.  4^  to  12.  Referring  again  to  diagrams 
Nos.  2  and  8,  let 

r  =  CD,  the  radius  of  crank, 

c  =  BC,  length  of  connecting-rod, 

e  =  angle  CDE, 

^  =  angle  CBE, 

z  =  force  acting  along  connecting-rod, 

/  =  tangential  force  required  ( =  CT). 

Then,  by  statical  rules,  we  have,  while  the  steam-valve  is 
open — 

2r  =  P  Sec  6, 
and/=2rSin(BCD); 
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whenoej  after  making  all  necessary  trigonometrical  reductions, 
we  arrive  at  the  equation  required : — 

{Cosg  1 

After  the  steam  is  cut  off,  and  the  pressure  in  the  cylinder 
becomes  yariable^  we  have 

Pressure  on  piston  =  P — ^ 

^  c+rVersC- Vc^-r2Sin«^; 

which  must  be  substituted  for  P  in  the  preceding  equation. 


REAPINO  AND  MOWINQ  MACHINES  IN  THE 

GREAT  EXHIBITION- 

The  inconvenience  to  which  agriculturists  are  subjected,  in 
gathering  in  their  cereal  crops,  from  the  want  of  an  immediate 
and  adequate  supply  of  reapers  when  the  weather  is  most 
&vorable  for  their  operation,  has  induced  many  ingenious 
men,  during  the  present  century,  to  turn  their  attention  to  the 
subject,  with  the  view  of  substituting  self-acting  machinery 
for  the  sickle  and  the  scythe.  The  most  successful  among 
the  early  attempts  at  reaping  by  mechanical  means,  seem  to 
have  been  those  of  Mr.  Smith,  of  Deanston  (a  man  renowned 
in  the  annals  of  agriculture),  and  the  Rev.  Patrick  Bell.  A 
description  of  the  machines'  invented  by  these  gentlemen  is 
publisned  in  Loudon's  Encyclopedia  of  AgricuUvre;  from 
which  it  appears,  that  the  first  trial  of  Mr.  Smith's  machine 
took  place  during  the  harvest  of  181 1,  and  that  Mr.  Bell's 
was  publicly  tested  in  1828;  but,  although  fair  results  were 
in  each  case  obtained,  they  were,  from  some  unexplained 
cause,  abandoned  by  their  inventors,  and  were,  consequently, 
lost  sight  of  by  the  public; — thus  affording  another  instance, 
if  such  were  wanted,  of  the  utter  inutility  to  the  general 
public  of  the  most  valuable  suggestions,  unless  thrust  upon 
their  notice  by  some  party  who  is  pecuniarily  interested  in 
introducing  them  in  a  practical  form.  That  these  machines 
contained  the  elements  necessary  for  an  efficient  reaper  there 
can  be  no  doubt ;  and  it  is,  perhaps,  owing  to  this  fact,  that 
nothing  was  done  by  independent  parties  to  bring  them  into 
use.  But,  however  this  may  be,  it  is  evident  that  neither  the 
requirements  of  the  farmer,  nor  the  prospect  of  reward  to 
agricultural  implement  makers,  were  sufficient  to  awaken  pul)- 

TOL.  XL.  2  m 
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lie  attention  to  the  national  importance  of  reaping  by  mecba* 
nical  means.  The  credit  pf  effecting  this^q)  in  advance  if 
undoubtedly  due  to  our  transatlantic  brethren,  whatever  may 
be  the  ground  for  disputing  the  novelty  of  the  two  rivsd 
American  reapers,  which,  from  the  practical  illustrations  of 
their  efficiency,  have  of  late  excited  so  much  interest  in  the 
agricultural  world;  and  there  is  little  doubt  that,  at  the  coming 
harvest,  manual  labor  will  be,  in  great  part,  superseded  by 
this  class  of  machinery. 

The  first  of  the  reaping  machines  which  we  shall  notice,  as 
contributed  to  the  Great  Exhibition,  is  Mr.  McCormick's :  this 
was  contained  in  the  American  department,  and  to  it  a  Council 
medal  was  awarded.  It  consists  of  a  triangular  wooden  frame, 
mounted  on  a  small  running  wheel  with  a  broad  tire,  and 
haying  a  pole  and  whippletrees  secured  to  the  fore  part  thereof. 
The  back  rail  of  the  frame  projects  horizontally  on  the  left  or 
near  side  to  the  extent  of  aoout  six  feet,  and  forms  the  front 
part  of  a  platform,  of  like  breadth,  and  nearly  five  feet  deep, 
which  is  supported  on  the  further  side  by  a  wheel  of  less 
diameter  than  the  first-named.  From  the  front  edge  of  the 
platform  numerous  fingers  or  prongs,  shaped  like  the  head  of 
a  spear,  project  in  a  horizontal  position,  at  equal  distances 
apart.  Close  under  these  prongs  is  a  thin  steel  cutting-blade^ 
which  extends  across  the  front  of  the  platform,  and  receives  a 
reciprocating  motion  from  right  to  left  (as  the  machine  is 
drawn  onward),  by  its  connection  with  a  crank  on  a  small 
upright  shafty  driven  by  bevil  gearing  from  the  axle  of  the 
first-named  running  wheel.  The  front  edge  of  the  blade  ia 
either  straight  or  of  a  zig-zag  form :  in  either  case  it  is  notched 
or  toothed,  like  a  sickle,  and  divided  into  sections  correspond- 
ing to  the  number  of  fingers, — each  section  having  one  half 
of  the  teeth  inclined  in  one  direction,  and  the  other  half  in 
the  opposite  direction.  Above  the  front  edge  of  the  platform 
there  is  a  reel  or  gatherer,  consisting  of  four  wooden  vanes  or 
blades  (about  six  feet  long,  and  nine  or  ten  inches  wide),  car- 
ried by  arms  from  a  horizontal  shaft,  which  is  driven  by  an 
endless  band,  that  transmits  rotary  motion  from  the  rim  of 
a  wheel  on  the  axle  of  the  larger  running  wheel  to  a  pulley 
on  the  reel-shaft.  The  use  of  this  reel  is  to  keep  the  com, 
while  being  cut,  in  contact  with  the  cutting-blade.  To  the 
side  of  the  triangular  frame  is  affixed  a  wheel-board  or  guide, 
which  turns  the  standing  com  inwards  on  the  off-side  of  the 
platform ;  and,  on  the  near  side,  there  is  another  guide  or 
separator,  which  turns  inwards  the  corn  that  is  before  the 
machine,  and  puts  aside  the  corn  that  is  not  to  be  cut  until 
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th6  next  time  that  the  machine  passes  aronnd  the  field.  The 
triangular  frame  supports  a  seat  for  the  man  who  drives  the 
horses  that  draw  the  madiine,  and  one  for  the  man  who 
gathers  the  grain  from  the  platform  as  it  is  cut.  The  opera- 
tion of  reaping  with  this  machine  is  as  follows : — The  machine 
is  brought  to  the  edge  of  the  field,  with  the  platform  in  front 
and  the  horses  at  the  side  of  the  crop  to  be  cut  down ; — ^part 
of  the  com  being  first  cut  away  by  hand,  at  the  edge  of  the 
field>  to  form  a  path  for  the  horses.  As  it  is  drawn  onward, 
the  reel  rotates  slowly,  and  the  knife  or  cutting-blade  moves 
rapidly  to  and  fro;  the  fingers  receive  the  standing  com  in 
the  spaces  between  them,  and  hold  the  stalks  while  the  knife 
severs  them  (which  operation  is  assisted  by  the  blades  of  the 
reel  inclining  the  com  towards  the  platform);  and,  as  the  cut 
com  falls  on  to  the  platform,  it  is  raked,  in  quantities  sufficient 
to  form  a  sheaf,  on  to  the  ground  at  the  off-side  of  the  ma- 
chine. A  clear  space  is  thereby  left  for  the  return  of  the 
reaper,  in  case  the  binding  of  the  sheaves  may  not  have  kept 
paec  with  its  progress. 

The  American  department  also  contained  another  reaping 
machine,  the  invention  of  Mr.  Hussey ;  and,  from  the  fact  of  its 
missing  the  Council  medal,  it  was  genorallv  supposed  to  be  in- 
ferior to  Mr.  McCormick's :  the  latter  gentleman,  however,  not 
content  with  having  virtuallv  beaten  all  the  world,  in  an  evil 
hour  suggested  the  means  of  beating  himself,  by  challenging 
all  competitors  to  meet  him  in  the  field,  and  prove  the  qua- 
lity of  their  implements.  This  challenge  was  accepted  by  his 
fellow  countryman,  Mr.  Hussey;  and  the  result  of  the  trial, 
which  came  off  before  a  jury  of  the  Cleveland  Agricultural 
Society,  is  thus  reported  by  the  Gateshead  Observer : — "  The 
laurds  so  recently  placed  upon  the  brow  of  Mr.  McCormick, 
have  been  plucked  off — ^not  wholly,  but  in  great  part — by  his 
fellow  countryman,  Mr.  Hussey.  Both  machines  proved  their 
ability  to  do  good  work ;  but  Mr.  Hussey's  attested  its  supe- 
riority; and  the  English  farmer  has  now  seen,  thanks  to 
Prince  Albert  and  the  Exhibition  of  the  Works  of  Industrv, 
that  his  com  and  grasses,  hitherto  slowly  and  laboriously 
reaped  with  the  sickle  and  the  scythe,  mav  be  planed  oS  the 
land,  in  five  feet  breadths,  as  rapidly  as  a  horse  can  trot.'' 

In  Mr.  Hussey's  machine,  the  platform  is  fixed  to  the  side 
of,  and  parallel  with,  the  frame  to  which  the  pole  and  whip- 
plietrees  are  connected ;  it  is  furnished  with  suitable  guides 
at  each  side,  to  direct  the  standing  com  ;  and  it  is  supported 
on  the  near  side  by  a  small  wheel,  and  on  (tie  off-side  by  the 
larger  wheel  of  the  side  frame,  from  which  a  reciprocating 


800  Sdentifie  NoHeet. 

motion  is  imparted  to  the  catten  b^  suitable  gearing.  Tbd 
principal  points  in  which  this  machme  differs  from  the  pre- 
ceding one  are,  that  a  different  arrangement  of  cutting  appa- 
ratus is  adopted,  and  the  rotating  reel  is  dispensed  witki 
The  cutting  apparatus  consists  of  a  series  of  small  cutters,  of 
a  lancet  or  triangular  form,  with  sharp  edges,  affixed  to  a 
reciprocating  bar,  which  occupies  the  place  <tf  the  cutting- 
blaae  in  the  other  machine,  and  is  worked  in  like  manner 
from  the  axle  of  the  larger  running  wheel.  To  the  front 
edge  of  the  platform  are  fixed  as  many  prongs  or  tines  as 
there  are  cutters;  these  prongs  are  doubled  or  bent  back 
again  upon  themselves,  and  thus  form  spaces  through  which 
the  cutters  may  pass ;  and,  when  the  machine  is  in  motion, 
the  several  cutters  alternately  pass  from  the  centre  of  one 
prong  to  the  centre  of  the  next  and  back  again,  so  as  to  act 
with  such  prongs  in  the  manner  of  the  moveable  and  fixed 
jaws  of  a  pair  of  shears,  and  cut  through  the  stalks  of  com 
which  enter  between  them.  An  atten^bint  sits  upon  the  side 
frame,  and,  with  a  peculiar  kind  of  rake,  he  pushes  off  the 
cut  com,  in  quantities  equal  to  the  sise  of  a  sheaf,  fit>m  the 
back  of  the  machine,  instead  of  from  the  side,  as  in  the  former 
case.  The  head  of  the  rake,  in  which  the  teeth  are  inserted, 
is  of  the  ordinary  form ;  but  the  handle,  instead  of  standing 
out  at  right  angles  to  the  side  of  the  head,  is  fixed  in  an  in- 
clined position  (sidewise)  to  the  top  of  the  same.  The  action 
of  the  attendant,  when  using  the  rake,  is  similar  to  that  of  a 
man  paddling  at  the  side  of  a  canoe.  The  man  or  boy  who 
drives  the  horses  does  not  sit  on  the  machine;,  but  rides  the 
near-side  horse,  in  the  manner  of  a  postilion. 

Messrs.  Garrett  and  Son  contributed  a  reaping  machine  oi 
their  manufacture,  termed  the  '^  ToUemache  corn-reaping  ma- 
chine,'^ from  its  introduction  into  this  country  firom  the  United 
States  by  J.  ToUemache,  Bsq.,  M.P.  Its  constraction,  with 
some  modifications,  is  simileur  to  that  just  described.  The 
machine  is  drawn  by  two  horses,  placed  one  before  the  other, — 
the  hind  horse  working  in  a  pair  of  shafts,  affixed  to  the  side 
firame,  which  is,  in  this  instance,  on  the  near  side  of  the  plat- 
form ;  whereby  the  boy  that  drives  the  horses  is  enabled  to 
walk  at  the  near  side  of  them  (as  usual)  on  the  land  from 
which  the  com  has  been  cut ;  and  this  he  could  not  do  if  the 
frame  were  on  the  off-side,  as  in  the  two  preceding  machines. 

This  nuichine,  like  the  others,  was  tried  publidy  last  har- 
vest ;  and;  with  the  addition  of  a  tail-platform,  was  found  to 
act  very  satisfactorily, — delivering  the  com  out  at  the  side  in- 
stead of  the  end  of  the  machine.     Some  credit  is  due  to 
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Messrs.  Garreti  for  being  the  first  to  re-introduoe^  if  we  may 
so  say^  reaping  machines  to  the  public  j  and  also  for  resisting 
an  attempt  which  was  recently  made  to  impose  a  tax  on  the 
public  by  means  of  a  patent  right  for  the  use  of  some  im- 
provements, the  benefits  of  which  they  had  previously  given 
to  the  world. 

-Mr.  Blaikie,  of  71|  Stockwell-streetj  Glasgow,  exhibited  a 
model  of  a  reaping  and  mowing  machine,  consisting  of  a 
horizontal  metal  firaime,  of  a  triangular  form,  which  carries 
two  long  straight  blades  or  knives,  affixed  to  the  sides  thereof, 
and  meeting  at  the  forward  end  of  the  triangle,  from  which 
a  bent  piece  of  metal,  resembling  the  front  end  of  a  skate-iron, 
depends,  for  the  purpose  of  preventing  the  endof  theframe  from 
ploughing  into  the  soil«  The  frame  is  suspended  from  a  pair 
of  hig^  wheels,  which  travel  within  it.  Behind  the  machine 
there  is  a  pair  of  reversed  shafts,  in  which  a  horse  is  placed 
and  connected  thereto,  so  as  to  push  the  apparatus  onward, 
and  thereby  cause  the  two  knives  to  come  in  contact  vlith  and 
cut  down  the  com  on  either  side  of  the  machine.  The  shafts 
are  afSbied  to  the  end  of  a  long  bar,  which  is  connected  to  the 
axle  of  the  running  wheels  by  a  centre-pin ;  and  to  a  short 
extension  of  the  bar,  beyond  the  pin,  is  fastened  an  upright 
rod,  with  a  pair  of  handles  at  the  top ;  by  means  of  which, 
the  attendant,  who  sits  in  a  seat  directly  over  the  axle,  can 
guide  the  machine. 

Among  the  French  agricultural  implements,  there  was  a 
model  of  a  reaping  and  mowing  machine,  which,  from  its 
construction,  formed  a  connecting  link  between  the  preceding 
ones  and  those  of  the  rotary  chis,  which  we  shall  presently 
describe.  The  frame  of  tins  machine  takes  the  form  of  a 
right-angled  triangle, — ^the  inclined  side  of  the  triangle  con-* 
stituting  the  off-side  of  the  fi«me«  It  is  supported  by  a  small 
wheel  or  roller  at  the  fore  part,  and  by  a  pair  of  large  wheels 
at  the  back,  where  it  is  also  frimished  with  a  pair  of  handles, 
by  which  it  is  pushed  forward.  To  the  near  side  of  the  frame, 
midway  between  the  fore-wheel  and  the  near  hind-wheel,  is 
attached  a  horizontal  tapering  knife ;  and  a  similar  horizontal 
knife  is  fixed  to  the  same  side  of  the  frame,  in  such  a  position 
as  to  form,  with  the  other  blade,  an  angle  of  about  60^; — the 
two  knives  presenting  an  appearance  similar  to  that  of  a  pair 
of  scissor-blades,  opoied  readv  for  cutting.  Above  the  first- 
named  knife,  a  vertical  spinale  is  supported  by  the  frame; 
rotary  motion  is  imparted  to  it  by  gearing  connected  with 
the  lund-wheels ;  and  two  curved  horizontdf  blades,  which  it 
carries,  are  thereby  caused  to  act  with  the  fixed  bladesr  in  the 
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Hutiiii«r  of  shean,  and  cut  through  the  stalks  of  the  com 
standing  between  them.  A  horisontal  rod  or  bar  extends  finoia 
the  back  part  of  the  frame,  on  the  near  side,  nearly  at  right 
angles  thereto,  and  earries  a  blade,  which  projects  backward 
towards  the  frame :  it  is  apparendj  designed  to  lay  the  cat 
com  in  rows  or  swathes  ready  for  binding. 

Mr.  Taybr,  of  Bury,  Lancashire,  exhibiti^  a  small  machine 
for  cutting  com,  designed  to  be  worked  by  hand.  It  consists 
of  a  low  wooden  carriage,  mounted  on  four  small  wheels;  at 
the  centre  there  is  an  upright  spindle,  supporting  a  plate  or 
disc,  from  which  a  honsontal  arm  projects  through  a  long 
opening  in  the  fore  part  of  the  carriage ;  and,  to  the  outer 
end  of  the  arm,  is  affixed  a  scythe,  furnished  with  a  "  cradle'' 
for  laying  the  cut  com  in  rows  for  binding.  On  the  top  of 
the  spindle  there  is  a  cross-bar  or  handle ;  by  means  of  which, 
the  operator  causes  the  scythe  altemately  to  move  through 
the  half  of  a  circle — cutting  down  all  the  com  in  its  path — 
and  then  to  move  back  again  into  the  proper  position  for 
commencing  a  fresh  cut.  By  means  of  suitable  gearings  con- 
necting the  upright  spindle  with  the  small  ranning  wheels, 
the  carriage  is  made  to  travel  onward  a  short  distance  during 
the  backward  movement  of  the  scythe. 

A  model  of  a  simple  rotary  mowing  or  reaping  machine 
was  contributed  by  Mr.  Mackay,  of  Swansea.  The  framing 
of  this  implement  is  suspended  from  the  axle  of  a  pair  of  ran- 
ning wheels,  and  is  famished  at  the  back  with  a  pair  of  han- 
dles ;  at  the  lower  part  of  the  frame  there  is  a  cutting-blade 
fshaped  somewhat  similar  to  an  S,  or,  as  it  may  be  termed,  a 
double  scythe),  affixed  to  a  short  vertical  shaft,  connected  by 
wheelwork  with  the  axle  of  the  running  wheels;  and,  there- 
fore, as  the  machine  is  impelled  onwards,  the  blade  or  scythe 
is  caused  to  rotate  and  cut  down  the  standing  com  which  it 
meets  in  its  progress. 

Mr.  Fairless,  of  Corbridge,  Northumberland,  exhibited  a 
machine  of  a  similar  character  to  the  preceding  one.  In  this 
instance,  however,  the  frame  is  mounted  on  four  low  wheds, 
and  to  the  hinder  part  of  it  is  attached  a  pair  of  shafts,  in 
which  a  horse  is  placed  in  a  reverse  position,  so  as  to  push 
instead  of  draw  the  machine.  At  the  front  of  the  frame  there 
is  a  vertical  spindle,  to  which  motion  is  transmitted  by  gear- 
ing from  the  axle  of  the  fore-wheels ;  and,  to  the  lower  end 
of  the  spindle,  a  horizontal  arm  is  fixed,  at  the  middle  of  its 
length,  for  the  purpose  of  carrying,  at  each  end,  a  curved 
horizontal  blade,  which,  as  the  spindle  revolves,  cuts  down 
the  corn. 
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A  model  of  a  machine  for  reaping  com  was  deposited  in 
the  Exhibition  by  Mr.  Trotter^  of  Bywell,  Stocksfield,  near 
Oateshead.  It  consists  of  a  long  rectangular  wooden  frame^ 
carried  by  a  pair  of  hind^wheels  and  a  single  swivel  fore-wheel. 
At  the  centre  of  the  machine  there  is  a  revolving  vertical 
shafts  cranked  at  the  lower  end;  upon  the  shaft,  above  the 
crank,  is  fixed  a  frame,  consisting  of  a  boss,  with  four  arms 
projecting  radially  therefrom ;  and,  on  the  crank*pin,  is  fitted 
another  boss  with  four  radial  arms :  therefore,  as  the  shaft 
revolves,  the  frame  carried  by  the  crank-pin  will  move  ezcen<« 
trically  to  the  first-mentioned  frame.  The  com  is  cut  by  four 
straight  double-edged  knives;  each  knife  being  afiixed  at  the 
butt-end  to  a  short  upright  stem,  cranked  at  the  top.  The 
stem  is  carried  by  an  arm  of  the  lower  frame,  and  its  crank* 
pin  is  connected  to  the  end  of  an  arm  of  the  upper  frame ; 
and  thus  a  kind  of  parallel  motion  is  produced,  that  causes 
each  knife,  as  it  is  successively  brought  by  the  revolution  of 
the  shaft  to  the  side  of  the  machine,  to  assume  a  suitable 
position  for  cutting  down  the  com  standing  in  its  way. 

Mr.  Winder,  of  Ingram-court,  Fenchurch-street,  contri- 
buted a  model  of  a  machine  for  reaping  com  or  mowing  gtass, 
having  a  frame  like  an  ordinary  cart-frame,  running  on  two 
wheels,  and  impelled  by  either  one  or  two  horses  at  the  back^ 
The  wheels  are  affixed  to  separate  short  axles ;  and  the  inner 
ends  of  the  axles  are  connected  by  wheelwork  with  the  vertical 
spindles  of  two  horizontal  circular  knives  or  cutting-discs* 
Motion  is  thus  transmitted  from  the  travelling  wheels  to  the 
circular  knives,  which  overlap  each  other,  and  act  like  rotary 
shears  to  cut  the  com  or  grass  near  the  surface  of  the  earth. 
The  two  projecting  parts  of  the  frame,  that  carry  the  spindles 
of  the  knives,  are  furnished  with  upright  bent  metal  p&tes  or 
guides,  by  which  the  cut  com  is  caused  to  fall  in  Uie  space 
between  them,  and  to  lie  on  the  ground  in  rows  or  swathes. 
Between  the  guides  there  is  a  horizontal  metal  plate,  with  a 
ridge  along  the  centre,  which  assists  in  guiding  the  cut  com. 

A  model  of  a  mowing  and  tedding-machine  was  shewn  by 
Messrs.  Beckford  and  Gosling,  of  Highfield  Farm,  Henley-on- 
Thames.  This  apparatus  is  designed  to  perform,  simulta- 
neously, the  operations  of  mowing  grass  and  making  hay ;  or 
either  part  of  it  may  be  put  into  action  independently  of 
the  other  part.  The  body  of  the  machine  is  carried  by  a  pair 
of  large  hind-wheels  and  a  single  swivel  fore-wheel,  and  is 
furnished,  in  front,  with  a  pair  of  shafts  for  a  horse.  On 
the  off  side  of  the  body  is  the  mowing  apparatus,  consisting 
of  a  low  metal  cylinder,  with  a  ledge  at  the  bottom,  from 


804  Scientific  Notices. 

which  four  eunred  bkdes  project  horisontally ;  and  the  reqai- 
aite  rotary  movement,  in  order  to  cut  the  graaa,  is  imparted 
to  the  cyhnder  and  blades  by  gearing  from  the  off  aide  hind- 
wheel.  In  order  that  the  height  at  which  the  conred  blades 
cat  the  graaa  may  be  regolated,  the  vertical  spindle  of  the 
cylinder  is  connected  to  the  end  of  a  lever  that  turns  on  a 
horiaontal  axis  or  fdlcrum,  and  the  other  end  of  the  lever  is 
extended  beneath  the  seat  of  the  driver,  who,  by  pressing  on 
the  end  of  the  lever  with  his  foot,  can  raise  the  knives  to  the 
desired  height.  The  hay-making  apparatus  is  situate  on  the 
near  side  oi  the  machine ;  it  is  cMf  the  ordinary  constructioD, 
consisting  of  a  revolving  cylindrical  frame,  with  six  rows  of 
projecting  teeth,  which  catch  and  throw  over  the  grass;  and 
motion  is  communicated  to  the  axle  of  the  cylindrical  frame 
by  gearing  from  the  near  side  wheel. 

Implements  for  mowing  lawns,  pleasure-grounds,  &c.,  con- 
structed on  the  plan  invented  by  Mr.  Budding,  were  contri- 
buted by  Messrs.  Ferrabee  and  Sons,  Ransomes  and  May, 
Cottam  and  Hallen,  Richmond  and  Chandler,  and  Shanks  and 
Son.  Budding's  grass-cutter  consists  of  an  iron  frame,  some- 
what resembling  a  sack-barrow,  but  running  upon  a  lai^ 
iron  roller,  instead  of  a  small  pair  of  wheels,  when  it  is  pushed 
forward  by  the  attendant,  who  grasps  the  handles  at  the 
upper  end  of  the  frame.  Across  the  lower  end  of  the  frame 
a  straight  blade  of  steel  is  fixed  in  a  horizontal  position; 
above  this  blade  there  is  a  rotary  cutter,  consisting  of  a  hori- 
aontal spindle,  carrying  three  rings,  whereon  several  helical 
cutting-blades  are  fixed;  and  this  helical  cutter,  being  caused 
to  rotate  by  gearing  from  the  axle  of  the  roller,  acts  with  the 
fixed  blade  in  like  manner  to  the  apparatus  used  for  shearing 
cloth,  and  cuts  the  grass  which  comes  in  contact  with  the 
fixed  blade  as  the  apparatus  moves  forward.  The  height  at 
which  the  grass  is  cut  is  regulated  by  a  small  roUer,  attached 
to  the  frame,  and  travelling  on  the  ground  between  the  large 
roUer  and  the  cutters,  so  as  to  support  the  straight  cutting- 
blade  at  the  desired  elevation  above  the  surface ; — ^the  bear- 
ings of  the  roller  being  adjusted  by .  set-screws  for  that 
Eurpose.  The  grass,  as  it  is  severed  by  the  cutters,  is  de- 
vered  into  a  shallow  box,  affixed  to  the  fore  part  of  the 
frame;  so  that  none  of  the  cut  grass  is  left  upon  the  lawn. 
This  implement  may  be  used  by  persons  who  have  not  the 
slightest  knowledge  of  the  art  of  mowing ;  it  leaves  neither 
seams  nor  bare  places,  which  frequently  result  from  the  use 
of  the  scythe ;  and,  as  the  grass  can  bie  cut  by  it  when  dry^ 
it  may  be  employed  at  any  time. 


Scientific  Notices.  305 

In  concluding  our  analytical  sketch  of  the  reaping  and 
mowing  machines  contributed  to  the  Crystal  Palace^  we  may 
remark,  that^  besides  affording  an  opportunity  for  the  display 
of  many  new  and  ingenious  contrivances,  calculated  to  assist 
the  farmer  in  the  performance  of  a  very  arduous  and  im- 
portant operation  at  a  time  when  he  is  the  least  able  to  obtain 
manual  assistance,  the  Great  Exhibition  has  also  been  the 
means  of  drawing  attention  so  prominently  to  the  subject  of 
applying  machinery  to  this  the  only  operation  on  the  farm 
that  is  solely  dependent  on  manual  labor,  that  there  is  little 
danger  of  the  labors  of  ingenious  inventors  in  this  branch  of 
the  mechanical  arts  being  a  second  time  neglected  and  lost  to 
the  public.  On  the  contrary,  we  have  every  reason  to  hope 
that,  before  many  harvests  are  past,  reaping  and  grass-cutting 
machines  will  be  in  as  general  use  as  the  thrashing  machine, 
and  that  the  sickle  and  the  scythe  may  be  hung  up,  in  com- 
pany with  the  flail,  as  a  remembrance  of  the  past. 


INSTITUTION  OF  CIVIL  ENGINEERS. 

Febroaiy  17  and  24,  1852. 

The  discussion  on  Mr.  W.  B.  Adams'  paper,  "  On  the  pemuh 
nent  way  of  raUwaySy*  occupied  the  whole  of  these  evenings. 

The  importance  of  diminishing  the  cost  of  maintenance  of  way 
was  admitted  by  all  the  speakers^  and  numerous  improvements 
introduced  for  that  purpose  were  mentioned.  Those  which  ap- 
peared to  have  obtained  the  most  general  approval  were,  Mr. 
Fowler* 8  long  chair;  Messrs.  Adams  and  Richardson's  fished 
joints ;  Mr.  SamueVs  fished  chairs ;  Mr.  P.  W.  Barlow's  cast- 
iron  sleepers ;  and  Mr.  W.  H.  Barlow's  self-supporting,  broad- 
flanged,  wrought-iron  rails.  Each  of  these  systems  were  shewn 
to  possess  peculiar  qualities ;  but  it  appeared  to  be  admitted  that 
the  latter  combined  the  greater  number  of  advantages,  now  that 
the  more  powerful  machinery  of  the  iron  works  enabled  heavy 
rails  to  be  rolled  with  greater  facility  and  at  a  less  cost.  The 
asserted  rigidity  of  the  iron  lines,  without  timber  sleepers,  was 
combatted;  and  it  was  stated  that,  from  the  evenness  of  the 
joints,  the  wear  and  tear  of  the  rolling  stock  would  be  diminished, 
the  cost  of  maintenance  of  the  permanent  way  would  be  mate- 
rially reduced,  and  that  provision  against  the  effects  of  the  con- 
traction and  expansion  of  a  long  length  of  rails  ri vetted  together 
need  not  be  made,  as  in  practice  the  anticipated  effects  were  not 
experienced. 

it  was  stated  that  the  system  of  fishing  the  joints  had  been 
practised  in  Germany  for  some  time,  and  that  as  far  back  as  1838, 
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nili  with  a  hok  at  each  end  had  been  exported  ftom  this  eoontxy ; 
it  appeared*  howeTer,  to  be  the  general  opinioD  that  theae  holea 
were  not  intended  for  fishes,  bat  for  traversing  pins  to  hold  down 
the  ends  of  the  rails  in  the  ioint  chairs ;  howeyer,  within  the  last 
few  years  the  system  of  fisned  joints  had  been  introduced  with 
great  advantage  in  Germany. 

The  numerons  rarieties  of  form  proposed  by  Mr.  AdamSt  tda 
inflexible  girder-rails,  for  hollow  iron  sleepers,  for  a  combinatton 
of  timber  and  stone  bearings,  &c.,  were  discussed ;  the  system  of 
accumulating  all  kinds  of  assumed  forms  was  censured  as  having 
a  tendency  to  retard  the  introduction  of  improvements  by  prac- 
tical engineers ;  and  the  compound  rails  were  objected  to  aa  being 
lees  sulMtantial  at  first,  and  more  expensive  to  renew  than  Barlow's 
rail, — ^whieh,  when  exfoliated  on  the  surface,  could  be  again  rolM 
at  a  coat  of  less  than  2L  per  ton.  The  other  modifications  wer« 
not  considered  to  be  required ;  as  with  the  present  experience  in 
railway  affiidrs,  with  good  materials,  care  in  putting  them  toge- 
ther, and  keeping  the  whole  in  order,  a  good  travelling  road 
might  be  made  and  maintained  on  any  of  the  usual  systems.  Up 
to  the  present  time,  a  strong  bridge-rail,  firmly  secured  to  a  strong 
longitudinal  balk  of  timber,  soundly  packed  with  dry  gravel  bal- 
last, and  well  drained,  had  been  admitted  to  be,  if  not  the  best* 
at  least  one  of  the  best  kinds  of  permanent  way.  It  remained 
to  be  demonstrated  by  time  what  amount  of  improvement  was 
introdaced  by  the  continuous  broad-flanged  rail,  which  it  waa 
admitted  did  appear  to  be  well  adapted  for  foreign  lines ;  but  with 
respect  to  them  it  was  contended,  that  in  almost  all  the  tropical 
climates  there  were  some  kinds  of  timber  which  reaiat^  the 
white  ant,  and  those  would  necessarily  be  used ;  but  it  was  pro- 
bable that  the  use  of  iron  might  be  found  ultimately  more  eco- 
nomical, even  if  it  were  more  costly  at  the  outset. 

On  the  question  of  stone  block  railways,  it  was  urged  that  on 
several  lines  so  constructed,  where  the  trafiic  was  considerable, 
but  where  the  velocity  did  not  exceed  ten  or  twelve  miles  per 
hour,  the  rails  lasted  well,  and  the  cost  of  nudntainance  of  way 
was  h^ht ;  but  that  where  the  velocity  was  great,  the  risidity  was 
objectionable,  and  caused  too  much  wear  and  tear  of  me  rolling 
stock. 

In  the  various  statements  of  the  cost  of  maintenance  of  way» 
it  was  essential  to  specify  what  items  were  included  in  each,  in 
order  to  arrive  at  any  comparison.  When  iron  was  cheap,  and 
timber  comparatively  dear,  the  proposed  system  of  cast-iron 
sleepen  and  of  very  heavy  continuous  rails  might  be  advan- 
tageously adopted ;  but  in  countries  where  timber  was  abundant 
and  iron  must  be  imported,  the  system  of  longitudinal  timber 
sleepen  and  light  rails  would  of  necessity  be  adopted. 

With  respect  to  the  cast-iron  sleepen  on  the  South  Eastern 
Railway,  it  was  stated,  in  reply  to  questions  asked,  that  then 
was  not  a  greater  amount  of  breakage  than  with  ordinary  cast- 
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iron  chain ;  aldiongh  the  system  had  been  principally  tried  on  a 
part  of  the  line  where  the  traffic  was  very  heayj  and  the  ballast 
was  very  bad ;  and  that  the  offer  of  Mr.  Taylor,  the  contractor^ 
to  maintain  and  renew  those  parts  of  the  line  laid  with  cast-iron 
sleepers,  for  twenty-one  years,  for  100/.  per  annam«  sufficiently 
proved  the  fact. 

It  was  urged  also,  that  it  was  impossible  to  draw  any  accurate 
deductions  from  the  expenditure  in  maintaining  a  wood  sleeper 
line  for  six  months,  as  it  might  appear  in  the  next  half-jear  that 
an  apparent  saving  had  been  made  at  the  expense  of  mcreased 
deterioration. 

It  was  urged,  that  the  duration  of  rails  must  depend  on  the 
quality  of  the  iron,  the  proportion  of  its  weight  to  the  traffic, 
and  the  yelocity  and  amount  of  that  traffic.  That  the  question 
of  the  cost  of  maintenance  of  way  was,  up  to  the  present  time, 
almost  an  insoluble  problem ;  the  elements  being  inconstantp—no 
absolutely  parallel  cases  being  in  existence ;  and  unless  all  the 
conditions  were  distinctly  given,  no  comparison  between  different 
systems  could  be  established. 


Msxch2iicL 

The  first  paper  read  was,  *'  On  the  eleetrie  telegraph,  and  the 
principal  imprcvemente  in  its  eanstruetian*'  By  Mr.  F.  B. 
Window,  Assoc.  Inst.  C.E. 

After  a  brief  notice  of  some  of  the  early  systems  of  telegraphs 
employed  by  the  ancients,  such  as  beacon  fires,  and  the  escape 
of  water  from  perforated  vessels,  as  described  by  Polybius,  and 
also  a  few  of  those  of  modem  construction,  such  as  Amonton 
and  Ghappe*s  semaphores  and  the  universal  telegraph  invented 
by  Major-General  Sir  Charles  Pasley, — a  description  was  given  of 
some  experiments,  made  in  the  last  and  present  centuries,  on  the 
possibility  of  transmitting  electricity  to  considerable  distances, 
with  the  view  of  adapting  this  power  to  telegraphic  purposes. 
Among  these  were  mentioned  the  experiments  of  Du  Fay,  who, 
in  France,  in  the  year  1733,  discharged  a  Leyden  jar  throueh 
upwards  of  four  miles  of  wire ;  of  ninckler,  who,  at  Leipzic, 
in  1746,  discharged  a  Leyden  jar  through  a  long  wire— a  portion 
of  the  river  Pleiss  being  included  in  the  circuit;  and  of  Dr. 
Watson,  who,  in  1747,  suspended  a  length  of  two  miles  of  wire 
on  posts  at  Shooter*s-hill,  ana  sent  electrical  currents  through  it, — 
the  circuit  bein^  completed  by  the  earth.  This  was  particularly 
noted,  because  m  all  the  earlier  inventions  of  the  present  cen- 
tury a  separate  wire  was  reserved  for  this  purpose. 

The  general  existing  system  of  electric  telegraphs  was  then 
examined,  and  divided  by  the  author  into  three  distinct  depart- 
ments:— 1st,  the  battery  or  the  motive  power;  2nd,  the  wires 
and  their  insulation,  or  the  means  of  conveying  the  power  to  the 
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place  of  its  action ;  and,  3rd,  the  instramenta,  or  the  means  of 
vaing  the  power.  Of  the  two  former  there  was  litUe  to  he  re- 
lated, inasmuch  as  they  had  received  scarcely  any  attention  irom 
inTcntors^  which  the  aathor  regretted,  as  he  thought  these  de- 
partments offered  the  widest  field  for  snhstantial  improvement. 

The  ordinary  yoltaic  batteries  were  then  described,  together 
with  the  method  of  obtaining  electricity  from  the  permanent 
magnet,  as  employed  by  Cooke,  and  by  Henley,  and  the  manner 
in  which  it  was  adapted  to  the  use  of  the  tel^raph.  The  means 
of  insulation  were  mentioned  aa  specially  needing  reform  ; — the 
present  above-ground  system  being  uncertain  and  imperfect  in  its 
action,  and  the  under-ground  systems  too  expensive  in  their  con- 
struction. It  was  explained,  that  the  object  of  Mr.  Edwin  Clark's 
metallic  capped  insulators  was  to  prevent  dew  from  being  de- 
posited upon  the  porcelain  cups,  as  was  always  the  case  from  the 
good  radiating  qualities  of  all  non-conductors.  The  invention 
consisted  in  surrounding  the  insulators  with  a  metallic  substance, 
by  which,  from  the  bad  absorbing  properties  of  metals,  the  radi- 
ation from  the  porcelain  was  greatly  checked,  and  it  was  thus 
prevented  from  cooling  down  below  the  dew  point.  A  short  de- 
scription was  then  given  of  the  principal  existing  instruments : 
amongst  which  were  Cooke's  five  needle,  Cooke  and  Wheatstone's 
double  and  single  needle,  Wheatstone's  indicating.  Bain's  che- 
mical decomposition,  Henley's  magnetic,  Brett's  printing,  and 
Bakewell's  copying  telegraphs. 

The  paper  concluded  by  asserting,  that  the  present  systems  of 
electric  telegraph  must  by  no  means  be  considered  as  perfect,  and 
inventors  were  recommended  to  turn  their  attention  to  the  im- 
provement of  the  batteries,  and  the  means  of  insulating  the 
wires,  rather  than  to  the  production  of  new  instruments,  in  which 
divbion  it  was  stated,  that  improvement  could  probably  be  carried 
little  further,  until  some  important  changes  were  effected  in  the 
other  two  departments. 

The  second  paper  read  was,  "  The  Msiory,  theory,  andpraeHee 
of  the  electric  telegraph.**     By  Mr.  C.  C.  Adley. 

The  first  portion  of  the  paper  contained  a  description  of  the 
various  modes  of  transmitting  signals  proposed  and  adopted  prior 
to  the  electric  telegraph.  The  plans  of  Cardinal  Bembo,  the 
Marquis  of  Worcester,  Robert  nooke,  Amonton,  Marcel,  Lan- 
guet,  and  Chappe,  were  noticed. 

The  various  forms  of  telegraphs,  in  which  electricity  was  the 
exciting  cause,  were  then  described.  These  were  dirided  into 
two  eras,  the  electrostatic  and  electrodynamic.  The  electrostatic 
era  comprised  all  telegraphs  in  which  statical  or  fnctional  elec- 
tricity was  the  acting  principle,  such  as  the  plans  of  Odier, 
Lesage,  Lomond,  Betancourt,  Reiser,  Cavallo,  Salva,  and  Ronalds. 
The  electrodynamic  era  included  all  telegraphs  in  which  v^taic 
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Or  dynamic  electricity  was  the  prime  moYer>  as  vere  the  tele- 

g'Ephs  of  SaemmerriDg,  Schweiger>  Wedgewood,  Coxe,  Ampere, 
yar,  Schilling,  Gauss,  Alexander,  Wheatstone,  &c.,  &c.  This 
brought  the  chronology  of  the  electric  telegraph  to  the  year  1837> 
and  the  history  was  ti^en  condnded  to  the  year  1851,  by  a  clas- 
sified list  of  the  various  patents. 

The  second  part  of  the  paper  was  devoted  to  the  theory  and 
practice  of  the  electric  telegraph ;  and  the  subject  was  enlarged 
upon  under  the  following  heads : — 1st,  the  principles  adapted ; 
2nd,  the  materials  employed ;  3rd,  practical  difficulties  and  re- 
markable deranging  causes,  with  investigations  as  to  their  origin ; 
4th,  the  laws  which  govern  the  action  of  the  telegraph;  5th, 
theories  of  the  mode  of  transmission  of  the  electric  fluid  and  of 
the  earth-circuit ;  and,  6th,  practical  applications  and  concluding 
remarks.  These  heads  were  again  subdivided,  and  the  various 
portions  of  the  telegraph  were  treated  of  separately.  The  modes 
of  connecting  the  instruments  at  the  stations  were  given  in  detail, 
together  with  several  practical  rules  for  detecting  faults,  and 
for  the  general  manipulation  of  a  line.  Various  defects  which 
occurred  in  practice  were  pointed  out,  and  the  consideration  of 
remedies  was  invited. 

The  action  of  the  Aurora  BoreaUs,  the  demagnetization  of  the 
needles  by  lightning,  and  their  frequent  derangement  by  other 
disturbances,  were  noticed. 

A  lengthened  and  elaborate  investigation  was  entered  into,  with 
a  view  of  arriving  at  the  origin  of  the  periodic  disaffections  of 
the  magnetic  needles,  which  the  author  attributed  chiefly  to  the 
electric  variations  of  the  atmosphere,  magnetic  storms,  earth 
currents,  thermo-electric  currents,  and  caloric.  An  original  law 
which  governed  the  deflections  of  the  magnetic  needles,  was  in- 
troduced by  the  author.  The  laws  of  Professors  Wheatstone  and 
Ohm  were  also  given,  as  well  as  the  theories  of  Dr.  Faraday, 
Magrini,  Gauss,  and  other  philosophers. 

The  various  applications  of  the  electric  telegraph  were  then 
described,  such  as — 1st,  for  printing ;  2nd,  for  working  a  series 
of  clocks  isochronously  together ;  Srd,  for  the  comparison  of  the 
pendulums ;  4th  and  5th,  for  registering  meteorological  obser- 
vations; 6th,  for  producing  explosions  for  blasting;  7th,  for 
comparative  astronomical  observations ;  8th,  chronoscopes,  for 
measuring  the  flight  of  cannon  balls,  &c. 

After  dtinff  proofs  of  the  commercial  value  and  public  serrice 
of  the  electric  telegraph,  the  paper  concluded  with  a  few  obser- 
vations as  to  the  mtimate  destiny  and  world-wide  utility  of  so 
wonderful  an  invention. 


March  9th  and  16th. 


At  the  discussion  following  the  two  papers  on  the  electric  tele- 
graph, by  Mr.  Window  and  Mr.  Adley,  the  various  instruments 
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^ntrodaoed  Iit  NeMn*  Cooke  and  Wheatttone,  Henley,  Brett, 
Bain,  BakeweU,  and  Siemens  were  exhibited  and  folly  explained. 

The  ayatem  of  onder-ground  wires,  coated  witli  gntta-percha 
and  lead,  as  introduced  in  Proasia  by  Mr.  Siemens,  in  1848,  was 
stated  to  be  perfectly  saccessfoi;  no  difficulty  existing  in  discorer- 
ing  leaks  or  mjories  to  the  wires ;  and  when  any  oocarred,  which 
was  Terr  seldom,  they  were  eaidlT  repaired.  The  system  now 
extended  over  nearly  four  thoasand  miles  in  Prussia  and  Russia. 

It  was  objected,  by  Professor  Airey,  that  the  nomenclature  was 
incorrect,  and  that,  instead  of  the  **  electric,"  it  should  be  called 
the  **  galvanic"  or  the  '^Toltaic"  telegraph,  as  the  connection 
between  electricity  and  galTanism  was  not  as  yet  clearly  estab- 
lished. The  use  of  a  series  of  wires  was  suggested  for  tracing 
the  causes  of  magnetic  disturbances ;  and  series  of  observations 
at  stations  along  Unes  were  proposed  as  likely  to  induce  beneficial 
results :  they  could  be  easily  performed,  since  the  introduction 
of  the  photographic  self-registering  instrument.  The  important 
results  likely  to  be  rendered  by  the  connection  of  the  telegraphic 
wires  with  the  Royal  Obserratory  at  Greenwich,  were  stated  to 
be,  among  many  omers,  simultaneous  astronomical  obsenrationa ; 
the  determination  of  difference  of  longitudes ;  and  the  isochronous 
action  of  clocks,  so  as  to  exhibit  Greenwich,  or  any  other  time 
agreed  on,  simultaneously  at  any  number  of  clocks  throughout 
the  kingdom. 

The  practical  difficulty  of  the  perfect  insulation  of  the  wires, 
in  the  over-ground  system,  and  the  provisions  necessary  against 
wanton  depredation,  and  the  atmospheric  influences,  were  fully 
discussed ;  and  it  was  generally  acknowledged  that,  with  all  the 
known  imperfections,  the  over-ground  system  had  hitherto  proved 
the  best  and  most  economical  in  England ;  at  the  same  time  the 
great  merit  of  gutta-percha,  as  a  means  of  insulation,  was  fully 
admitted. 

It  was  shewn  that  galvanic  action  was  being  extensively  used 
in  Berlin,  for  communicating  between  the  various  govenment 
offices  and  the  fire  and  police  stations ;  and  at  Boston,  U.S.,  for 
a  complete  net-work  of  fire  alarms  to  the  different  stations  of  the 
ennnes. 

The  origin  of  the  idea  of  the  submarine  telegraph  was  given ; 
and  the  construction  of  the  wire  laid  down  between  England  and 
France  was  described.  It  appeared,  that  on  that  line  the  com- 
mon needle  instrument  had  hitherto  been  generally  used,  but  that 
occasionally  messages  were  recorded  by  means  of  Brett's  printing 
tel^raph,  which  might  eventually  be  made  very  useful. 

On  the  second  evening,  the  discussion  turned  chiefly  on  the 
comparative  advantages  of  the  under-ground  system  of  connect- 
ing wires,  as  practiBed  in  Prussia,  and  the  suspension  system  in 
use  in  this  country.  At  the  first  introduction  of  the  electric 
telegraph,  it  was  not  known  to  what  extent  it  would  be  employed ; 
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and  on  that  account  the  sospenaion  gyatem  waa  preferred,  aa  en' 
abling  additional  wirea  to  be  fixed  with  but  little  extra  ezpenae* 
At  present,  a  single  line  of  telegraph  wire  in  Prussia,  insulated 
by  gutta-percha  covered  with  lead,  laid  at  a  depth  of  two  feet 
un£r  ground,  cost  30/.  per  mile,  inclusive  of  the  instruments. 
The  suspension  system  waa  shewn  to  be  less  expensive,  and  when 
accidents  occurred,  they  were  more  rapidly  and  easily  repaired. 
The  recent  great  improvements  in  Bain  s  printing  telegraph  were 
described ;  and  it  was  shewn  that  bv  it  three  hundred  worda  per 
minute  had  been  aent  through  thia  inatrument;  that  fifty-aix 
thousand  messages  per  month  had  been  transmitted  on  the  Eaatem 
Counties  Railway,  for  railway  purposes  alone ;  and  that  auch  waa 
ita  extended  use  for  mercantile  purpoaes,  that  the  contenta  of  a 
closely-printed  octavo  volume  was  sent  out  in  messages,  per  day, 
from  the  Central  Telegraph  Office  alone.  Such  waa  the  facility 
aforded  by  the  instruments  now  in  Use,  that  they  were  chiefly 
worked  by  boys  taken  from  the  Orphan  Asylum,  who  fully  under- 
atood  how  to  work  them  after  a  fortnight's  practice. 

Several  very  ingenioua  applicationa  of  the  inatruments  were 
described ;  and  specimens  of  the  submarine  telegraph  wire,  in- 
tended to  be  laid  down  between  Dover  and  Ostend,  were  exhibited. 

The  general  advantages  of  the  introduction  of  the  electric  tele- 
granh  were  pointed  out,  and  it  waa  stated  that  attention  should 
be  oirected  chiefly  to  improvements  in  the  mode  of  insulation  of 
the  wires,  in  both  the  under-ground  and  the  auspension  systema, 
aa  the  inatrumenta  were  now  comparatively  perfect. 


SOCIETY    OF   ARTS. 

Januuy  28th,  1852. 

On  maehines  and  tools  for  workinff  tVi  metal,  wood,  and  other 
materiaU,  By  the  Rev.  Robert  Willis,  M.A.,  F.R.S.f  &c., 
Jacksonian  Professor  in  the  University  of  Cambridge. 

Thb  lecturer  preffioed  hia  diacourae,  by  remarking  that  the  Ex- 
hibition was  made  up  of  natural  materiaU,  artifieidt  products, 
and  processes,  by  which  the  firat  are  converted  into  the  aeoond; 
and  that  the  processes  and  the  machines  connected  therewith, 
which  formed  the  subject  he  had  to  speak  of,  could  not,  from 
their  very  nature,  be  adequately  repreaented  in  the  aame  building ; 
aa  many  required  opposite  conditions  of  atmosphere,  and  were 
noiay,  and  otherwise  offensive;  while  some  labored  under  the 
disadvantage  of  being  wholly  unintelligible  without  the  aid  of 
experimental  explanations,  and  would  therefore  have  been  alto- 
fdHnet  out  of  place  in  a  public  exhibition.  For  theae  reaaona,  it 
la  more  difficult  to  trace  the  eflecta  that  may  be  expected  in  the 
department  under  review  than  in  the  other  branchea  of  the  col- 
lection*   But  there  are  two  very  desirable  objecta,  which,  if  we 
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take  advantage  of  the  interest  excited  on  the  tabject  of  mana* 
Ikctaring  science  and  art  bj  the  Great  Exhibition,  we  may  po*« 
sibly  succeed  in  bringing  to  bear. 

llie  first  object  is  to  effect  a  more  intimate  union  and  greater 
confidence  between  scientific  and  practical  men,  by  teaching 
them  reciprocally  their  wants  and  requirements,  their  methods 
and  powers,  so  that  the  peculiar  properties  and  advantages  of 
each  may  be  made  to  assist  in  the  perfection  of  the  other.  The 
second  object  is  to  promote  a  more  universal  knowledge  amongst 
mechanics  and  artisans,  of  the  methods  and  tools  employed  in 
other  trades  than  their  own,  as  well  as  of  those  employed  in  other 
countries  in  their  own  and  other  trades. 

With  respect  to  the  first  object,  the  lecturer  remarked,  it  is  no 
secret  that  there  has  always  existed  an  unfortunate  boundary  wall 
or  separation  between  practical  and  scientific  men — a  mutual 
distrust  or  misunderstanding  of  their  relative  values,  which  has 
deprived  them  of  many  great  benefits  that  they  might  have  mn- 
tually  derived  firom  each  other's  pursuits.  It  is  true  that,  in 
many  branches  of  science— «s  in  chemistry,  geology,  and  botany — 
this  barrier  has,  to  a  great  extent,  been  oroken  through :  the 
practical  man  has  found  the  benefit  of  scientific  generalisations ; 
and  the  theorist  has  been  compelled  to  seek  the  fkcts  upon  which 
his  theories  are  to  be  based,  in  the  mines  and  manufactories ;— • 
thus  compelling  the  two  classes  to  work  together,  and  learn  to 
understand  each  other.  Still  there  remains  too  much  of  the 
ancient  contempt  for  "  theory,''  and  of  an  overweening  and  con- 
ceited value  for  '^fitcts"  and  '*  practice."  In  no  department  of 
science  is  this  carried  to  a  greater  extent  than  between  the  mathe- 
matical and  practical  mechanics ;  and  yet  the  mental  process  by 
which  the  parts  of  a  complex  machine  are  contrived  ana  arrangea 
in  the  brain  of  the  inventor  requires  the  geometrical  fiu^ulty,  as 
it  is  called,  to  a  verv  high  extent:  that  is  to  say,  the  power  of 
conceiving  mentally  the  relations  of  the  parts  of  complex  figures 
in  space.  So  that,  in  truth,  a  man  gifted  by  Nature  as  a  mecha- 
nist, is  also  qualified  as  a  geometrician ;  and  the  untaught  in- 
ventor, struggling  to  give  form  and  reality  to  his  conceptions  of 
a  new  machine,  is,  in  reality,  practising  imperfectly  and  unknow- 
ingly the  very  geometrical  science  he  despises,  and  which,  if  he 
had  acquired  its  elements,  would  at  once  have  shewn  him  how  to 
systematize  and  arrange  his  ideas. 

He  next  proceeded  to  speak  of  machines  for  working  in  metal, 
wood,  and  other  materials. 

The  object  of  such  machines,  he  said,  is  to  work  rough  mate- 
rial into  shape ;  which  may  be  done  in  three  different  ways : — 
1.  By  abrading  or  cutting  off  the  superfiuous  portions  in  the 
form  of  chips  or  large  pieces.  2.  If  it  possess  ductility,  we 
knead  it,  or  press  it  into  form  in  various  ways ;  as  by  hammerings 
rolling,  drawing,  &c.  3.  If  it  be  fusible,  we  melt  it,  and  pour 
it  into  a  mould.    The  most  interesting  series  of  machines  is  that 
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which  belongs  to  the  firet  group ;  wad  to  this  the  lecturer  con- 
fined his  remarks.  Machines  or  this  kind,  he  said,  are  either 
general,  like  the  lathe  or  the  planing-machine,  which  are  used 
for  a  great  variety  of  purposes,  or  they  are  especially  adapted  to  the 
piodnction  of  a  single  object  of  manufacture :  in  the  latter  oase, 
they  are  often  contrived  in  a  aeries, — as  the  block*machineryi  the 
machines  for  making  cedar  jpencils,  and  the  like ;  and  the  introdoe- 
tion  of  sodi  espedsl  machines  is  of  great  imjportAace»  and  has 
certainly  not  yet  reached  its  limits.  As  the  machines  of  this  latter 
kind  are  commonly  modifications  of  one  or  other  of  the  first,  the 
history  of  the  two  mnst  be  considered  together. 

The  origin  of  the  turning  lathe  is  lost  in  the  shades  of  anti- 
quity ;  and  the  saw-mill,  vfith  a  complete  self-action,  turned  by  a 
water-wheel,  is  represented  in  a  MS.  of  the  thirteenth  century  at 
Pttis,  and  im,  probably,  of  much  earlier  contrivance.  The  lathe 
waS|  in  process  of  time,  adapted  to  the  production  of  oval  figures, 
twisted  and  swash-work  (as  it  is  called),  and,  lastly,  of  rose- 
engine  work.  The  first  real  treatise  on  turning  is  Moxon's  (1 680), 
wluch  gives  us  a  valuable  picture  of  the  state  of  the  art  at  that 
period,  and  he  has  preserved  to  us  the  name  of  the  engine-mano- 
fiu^tuier  of  that  day— Mr.  Thomas  Oldfield,  at  the  sign  of  the 
Flower-de-Luce,  near  the  Savoy,  in  the  Strand — as  an  excellent 
maker  of  oval  engines,  swash-engines,  and  all  other  engines : 
which  shews  that  such  machines  were  in  demand.  A  few  draw- 
ings of  such  machines  occur  in  earlier  works,  beginning  with 
Besson,  in  1569.  From  the  treatise  of  Plumier,  published  at 
Lyons  in  1701,  we  learn  that  turning  had  long  been  a  favourite 
pursuit  in  France  witJi  amateurs  of  all  Timks»  who  spared  no  exr 
pense  in  the  perfection  and  contrivance  of  elaborate  machinery  for 
the  production  of  complex  figures.  In  our  own  country,  the  Istera- 
tiuw  of  the  subject  affiurds  us  only  a  few  scattered  hints  as  to  the 
progress  made  during  the  seventeenth  and  eighteenth  centnriea. 

&neaton  has  recorded  that,  in  1741,  Hindley,  the  clock-maker^ 
of  York,  shewed  him  a  aerew-cutting  lathe  with  change-wheel^ 
by  which  he  oould,  £rom  the  one  screw  of  the  lathe,  cut  screws  of 
€very  necessary  degree  of  fineness,  and  either  right  or  left-handed. 

But  the  ck>ckiaaker8,  to  which  body  Hindley  belonged,  were 
the  first  who  applied  special  macAinei  for  theur  manuftcturea. 
Their  wheel-cutting  engine  has  been  ascribed  to  Dr.  Hooke,  about 
1665,  and  its  uae  rafndly  spread  over  the  continent.  The  gradual 
improvement  of  this  machine^  and  the  successive  forms  which  it 
.assumed  as  the  art  of  construetkm  was  matured,  fi)rms  a  very  in* 
atructive  lesson.  But  herein  our  own  countrymen  have  largely 
contributed  to  its  perfection.  Henry  Sully,  an  English  clock«- 
maker,  who  removed  to  Paris  about  1718,  carried  with  him, 
among  other  excellent  tools,  a  cutting-engine,  which  excited  great 
admiration  there..  The  form  of  the  present  Fibench  ennne  is^ 
)K>wever,  derived  hom  Hulot's  mpf^^"**  (about  1763).  But  our 
Bnglac^  engine  (in  which  the  diriding-plate  is  superseded  by  « 
train  of  chiuige-wheels,  so  contrived  as  to  require  an  entire  turn 

VOL.   XL.  2   o       • 


814  Scient^  Notieei. 

of  a  latcb-handle  for  each  ahift,  and  tlitts  secure  agunst  error)  m 
derived  from  Hindlej*B  engine,  which  he  ahewed  to  Smeaton  in 
1741,  and  which  finally  passed  into  the  hands  of  Mr.  Rcid,  of 
Edinburgh. 

The  fosee-engine,  which  is  another  special  clodcmaken*  ma- 
chine, most  hsTe  greatly  contributed  to  the  perfection  of  machines 
for  working  in  metal. 

But  the  next  great  step  towards  the  perfection  of  machine  tools 
was  the  slide-rest.  The  slow  and  gradual  way  in  which  this  de- 
Tice  acquired  the  form  in  which  it  now  exists,  is  very  curious. 
Although,  as  early  as  1648,  Maignan  published  at  Rome  engra- 
^ngs  of  two  curious  lathes  for  turning  the  surfaces  of  metallic 
mirrors  for  optical  purposes,  in  which  the  tool  is  clamped  to 
frames,  so  disposed,  that  when  put  in  motion  it  is  compelled  to 
move  so  as  to  form  true  hyperbohcal,  spherical,  or  plane  surfucea^ 
according  to  the  adjustment ;  and  although  the  fusee-engines, 
screw-cutting  lathes,  and  other  contrivances  already  alluded  to, 
employed  tools  guided  by  mechanism,  yet  the  real  slide-rest 
does  not  make  its  appearance  until  1772,  when,  in  the  plates  of 
the  French  '*  Encyclop^e,"  we  find  complete  drawings  aud  do- 
tails  of  an  excellent  slide-rest,  nearly  identical  with  that  usually 
supplied  by  lathe-makers. 

As  an  early  example  of  the  application  of  machinery  to  manu* 
^fiu^tures,  we  may  record  that  Bramah,in  1784,  obtained  a  patent 
for  his  admirable  lock,  and  immediately  set  about  the  construe* 
tion  of  a  series  of  original  machine  tools  for  shaping,  with  the 
required  precision,  the  barrels,  keys,  and  oUier  parts  of  the  con- 
trivance. In  his  workshop  was  educated  the  celebrated  Henry 
Maudslay,  who  appears  to  have  worked  with  him  from  1789  to 
'1 796,  and  was  employed  in  making  the  principal  tools  for  the  locks. 

Foremost  among  the  ingenious  persons  who  carried  on  this 
mat  movement  must  be  recorded  Brigadier-General  Sir  Samuel 
Centham.  It  appears,  that  in  1791,  no  machinery,  other  than 
tuming-laihes,  had  been  introduced  for  working  in  wood, — ex* 
cepdng  that  some  circular  and  reciprocating  saws  and  working 
tools  had  been  applied  to  the  purpose  of  block-making  by  the 
contractors  who  then  supplied  blocks  to  the  navy :  even  saw-mills 
for  slitting  timber,  though  in  extensive  use  abroad,  were  not  to 
be  found  in  this  country.  General  Bentham  had,  at  this  time, 
made  great  progress  in  contriring  machinery  for  shaping  wood, 
as  is  sufficiently  shewn  by  his  remarkable  specifications  of  1791 
and  1 793 ;  and  he  informs  us  that,  rejecting  the  common  classifica- 
tion of  works  according  to  the  trades  or  handierafU  for  which 
they  are  used,  he  eUuaed  the  several  operations  that  have  place  in 
the  working  of  materials  of  every  description  according  to  the 
nature  of  the  operations  themselves ;  and,  in  regard  to  wood  par- 
ticularly, contrived  machines  for  performing  most  of  those  ope- 
rations,— whereby  the  need  of  skill  and  dexterity  in  the  workman 
was  dispensed  with,  and  the  machines  were  also  capable  of  being 
worked  by  a  steam-engine  or  other  power.     Besides  the  genera 
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opentioBB  of  plaiuDg»  rebating>  morticing^  sawing  ia  cunred> 
wiuciing^  and  transverse  directions,  he  completed,  by  way  of  ex- 
ample,  machines  for  preparing  all  parts  of  a  sash-window,  and  o£ 
a  carriage^wheel ;  ana  actually  shewed  these  and  other  machines 
in  a  working  state  in  1 794,  in  London. 

•  This  led  to  his  appointment  as  Inspector-General  of  Naval 
Works,  for  the  purpose  of  introducing  these,  and  varions  other 
machines,  into  the  Royal  dockyards,  which  he  immediately  set 
about  effecting^  In  1802,  the  General  received  a  most  powerful 
and  efficient  auxiliary  in  the  person  of  Mr.  Brunei,  who,  in  that 
year,  presented  his  plans  for  the  block-making  machinery.  His 
services  being  immediately  secured,  and  Mr.  Henry  Maudslay* 
engaged  for  the  construction  of  the  mechanism,  the  admirable 
series  of  machine  tools  was  finished  and  set  to  work  in  1807>  by 
which  every  part  of  the  block  and  its  sheaves  are  prepared. 

.  One  of  the  most  useful  machine  tools  that  made  its  appearance 
at  the  end  of  the  eighteenth  century,  was  the  circular  saw.  This 
had  been,  applied  to  cutting  metal  on  a  small  scale — as  in  the 
cutting-engine,  ever  since  the  time  of  Dr.  Hooke.  Where  or  hy 
whom  the  woodcutter's  saw  was  put  into  the  form  of  a  revolving 
disc,  has  not  been  recorded.  It  found  its  way  into  this  country 
about  1790, — some  say  from  Holland — and  was  employed  at 
Southampton,  and  elsewhere,  in  wood-mills. 

After  the  completion  of  the  block  machinery,  it  becomes  ver^ 
difficult  to  trace  the  subsequent  improvements.  The  art  of  ma^ 
ehine-making  for  working  in  metals  was  gradually  advancing^ 
but  is  not  recorded  in  patents,  and  very  little  described  in  books. 
The  slide-rest  principle  was  extended,  large  self-acting  lathes 
constructed,  and  boring  machines  of  great  precision  and  impro- 
ving structure  were  called  into  existence  by  the  necessity  for  ex* 
treme  accuracy  in  the  cylinders  of  steam-engines. 

•  No  greater  proof  of  the  obscurity  which  hangs  over  the  history 
of  machine  tool-making,  in  the  first  half  of  tMs  century,  can  be 
given,  than  the  unknown  origin  of  the  planing-machine  for  metal. 
This  machine  made  its  way  into  the  engineering  world  silentiy 
and  unnoticed ;  and,  some  years  afterwards,  when  its  utility  be* 
eame  recognized,  and  men  began  to  enquire  into  its  history^ 
various  claimants  to  the  honor  of  its  invention  were  put  forward. 
We  can  only  learn  that,  somewhere  about  1820  or  1821,  a  ma* 
chine  of  this  kind  was  made  by  several  engineers.  Messrs.  Fox,  of 
Derby,  and  Roberts,  of  Manchester,  appear  amongst  the  number; 
and  the  forms  which  they  gave  to  the  engine  have  remained  per<r 
manent.  Mr.  Clement  has  also  been  mentioned,  as  well  as  others. 
.  The  mortising-engine  of  tlie  block  machinery  was  applied  by 
Mr.  Roberts,  of  Manchester,  to  the  formation  of  the  key-ways  of 
east-iron  wheels,  and  also  to  the  paring,  or  planing  by  short 
strokes,  of  the  sides  of  small  curvilinear  pieces  of  metal,  such  as 
cams,  short  levers,  and  other  pieces  that  do  not  admit  of  being 
finished  in  the  lathe.  Thus,  under  the  name  of  slotting  cmd 
paringrmackintt  a  new  and  generally  useful  machine-tool  sprang 
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GermADy  fumifthed  a  portable  aniTenal  uiBtrument  bj  Ertel 
and  Sons.  This  waa  a  beaatiful  inatrament,  intended  by  ita  maker 
to  combine  the  greatest  poaaibb  aimplicity  with  the  greatest 
possible  firmness:  its  clamps  were  appUed  in  all  cases  to  the 
centre,  to  preyent  the  benoing  of  the  spokes  or  affecting  the 
figure  of  the  circle.  The  work  of  this  instrument  in  every  re- 
spect was  found  to  be  very  good, — the  divisions  were  fine,  clear, 
and  distinct. 

A  portable  equatoreal,  of  good  workmanship,  was  forwarded 
by  Men,  of  Munich,  who,  by  not  forwarding  a  more  original 
and  valuable  instrument,  did  not  do  justice  to  himself  or  German 
work,  which  waa  not  properly  represented  in  the  £xhibition,^^or 
Germany  by  no  means  put  forth  her  strength. 

The  diviBiona  on  both  these  instruments  were  fine  specimeiis^ 
of  hand-dividing ;  and  when  it  is  considered  that  this  operation 
requires  the  operator  to  be  in  a  darkened  room  for  weeks  toge- 
ther, involving  dose  application,  of  a  most  hurtful  nature  to  hia 
health,  it  i»  with  much  satisfaction  we  find  that,  beautiful  aa  the 
divisions  on  Simma'  instruments  were  found  to  be,  they  were 
the  work  of  his  self-acting  dividing  engine,  and  that  the  wholo 
of  the  opexationa  of  dividing  and  cutting  were  performed  by 
machinery,  independent  of  any  personal  superintendence  after 
the  preliminary  arrangements  were  completed.  The  application 
of  tins  machine  materially  lessens  the  expense  of  instrumenta  ^ 
thereby  placing  the  pursuit  of  science  more  in  the  power  of  thos^ 
who,  earnestly  wishing  to  be  useful,  could  not  with  prudence 
incur  too  large  an  outlay  in  the  purchase  of  instruments* 

In  the  American  department,  ^nd  exhibited  an  apparatus  for 
observing  transits  by  means  of  a  galvanic  circuit.  It  consist^ 
of  a  break-circuit-clock,  battery,  wires,  and  a  cylinder  around 
which  paper  is  vnrapped.  Thii  cylinder  is  mounted  on  a  delicate 
axis,  furnished  with  friction  rollers,  and  revolves  once  in  a  mi* 
nute  ;  the  circuit  is  broken  and  restored  by  the  seconds  pendu^ 
lum ;  so  that  sixty  seconds  are  recorded  on  one  line;  and  there  are 
sixty  lines  on  each  sheet  of  paper.  The  armature  of  the  electro* 
magnet  carries  a  glsss  pen,  supplied  with  ink  from  a  small  reaer* 
voir;  and  the  records  are  made  as  the  paper  revolves  under  this  pen. 
In  ordinary  transit  observations,  the  observer  takes  a  second 
from  the  clock-face;  counts  the  beats  whilst  the  object  p^ssea 
the  wires ;  records  these  times  by  the  clock  to  the  tenth  part  of 
a  second ;  writes  them  in  a  book,  still  countiag  the  beats  of  the 
clock  ;  and,  after  the  transit  of  the  last  wire,  continues  counting 
on  till  he  can  look  at  the  clock-face.  But,  in  the  new  method, 
the  coincidence  of  the  wire  and  the  object  is  noted ;  at  which 
instant  a  key  is  touched  with  the  finger — this  touch  causing  an 
impression  to  be  made  on  the  recordUns  apparatus  of  a  dot,  i( 
the  touch  be  momentary ;  of  a  series  of  dots,  separated  by  equal 
spaces,  if  the  intervals  of  time  between  successive  touches  be 
equal ;  of  lines  of  different  lengths,  if  the  times  of  pressing  the 
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•key  be  variable ;  of  equal  lengths,  if  the  times  be  of  equal  du- 
ration»  or  at  equal  intervals.  In  this  manner  may  be  generated 
a  series  of  dots,  lines,  and  blanks,  of  all  varieties  of  lengths, 
lines  of  equal  leneth,  or  spots  equi-distant,  may  be  reeistered 
by  the  movement  of  a  clock  alternately  making  and  breaking  the 
circuit,  as  well  as  by  the  finger  of  the  operator ;  and  lines  or 
apaces  may  be  made,  corresponding  to  intervals  of  one  second; 
and  thus  the  clock  be  made  to  mark  seconds  of  time.  If,  then, 
an  operator  should  make  contact  at  the  instant  of  the  occurrence 
of  any  phenomenon,  as  that  of  a  star  passing  a  wire,  one  of 
these  spaces  would  be  broken ;  and  it  is  easy  to  estimate  the  tenth 
of  a  second  at  which  the  contact  was  made ;  and  hundredths 
of  a  second  may  be  estimated  by  the  use  of  a  transparent  scale^ 
whose  length,  just  equal  to  that  of  one  second  on  the  paper, 
is  divided  into  ten  parts,  and  made  to  cover  the  who)e  second. 

Of  ordinary  Nautical  Instruments,  the  American  Department 
was  said  to  furnish  a  fine  collection,  by  Ericssen,  mostly  of  a 
new  construction ;  and  also  a  very  ingenious  compass  by  St.  John» 
«  full  description  of  which  is  given  at  p.  249,  ante. 

Instruments  for  levelling  and  surveying  were  furnished  by 
England,  France,  and  Belgium — ^generally  well  made,  but  not  ex- 
hibiting any  novelties  or  excellencies.  Germany  furnished  seve- 
ral, all  weU  made,  in  which  Breithaupt's  useful  method  of  cover- 
ing the  divisions  with  a  thin  plate  of  brass,  for  the  purpose  of 
protecting  them  from  dirt,  oxidation,  and  mechanical  injury,  was 
generally  adopted.  Breithaupt  himself  exhibited  a  level  with  a 
contrivance  for  greatly  facilitating  its  jadjustments,  and  of  great 
importance  while  surveyors  continue  to  assume  that  the  circular 
^soUars  of  a  level  are  equal. 

The  Imperial  Polytechnic  Institution  of  Vienna  exhibited  some 
beautiful  surveying  instruments,  constructed  under  the  direction 
of  Professor  Stampfer.  The  greatest  improvement  was  the  means 
afforded  for  measuring  a  vertical  angle  of  8°,  by  which  the  dif- 
ference of  altitude  between  two  stations,  when  greatly  exceeding 
the  length  of  the  measuring  staff,  could  be  determined :  an  im- 
provement of  great  value  for  work  in  a  hilly  country. 

Russia  furnished  a  well-made  levelling  instrument,  and  America 
(Burt)  an  instrument  well  adapted  for  surveying  new  countries — 
particularly  in  magnetic  districts.  It  is  applicable  to  the  deter- 
mination of  time,  latitude,  and  magnetic  declination. 

Mr.  Andrew  Yeates,  of  Brighton-place,  New  Kent-road,  exhi- 
bited a  prismatic  compass,  of  simple  construction,  adapted  for 
taking  both  horizontal  and  vertical  angles,  and  so  arranged  that 
the  former  may  be  taken  with  the  instrument  held  in  the  hand ; — 
the  object,  the  hair  in  the  vane,  and  the  magnetic  bearing,  being 
seen  at  once :  it  is  adapted  for  fixing  on  a  tripod ;  and  a  means  is 
afforded  of  repeating  the  observation.  It  is  also  adapted  for 
taking  vertical  angles.  It  is  independent  of  the  magnetic  needle, 
And  can  be  used  in  districts  abounding  in  iron. 
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la  Bpedring  of  opttcil  inttramentarthe  leotiifvr  nodeed  «  new 
kind  of^itm,  exbibiied  by  Mma  (France), — ^iU  bate  being  eompoaed 
of  tbe  oxide  of  sine  and  borax.  It  waa  cxtremelj  clear  and  free 
from  color,  tiuA  promiaea  lo  be  of  eonaidanbla  oae  in  prododiig 
achromatie  ob)ect*c;laaaea  of  a  verj  perflBct  deacription. 

The  Exhibition  ako  made  known  a  fcryftdr  attempt,  by  Wray, 
to  anbatitnte  a  aolid  anbatanoe  inatead  of  flint  glaaa ;  wfakb,  aa  a 
atep  out  of  the  beaten  path,  and  towarda  the  poaaiMa  rariTal  of 
fhnd  obiect-glaaaea,  it  meritorioaa. 

The  Ker.  J.  B.  Reade  exhibited  two  eya-piecaa,  whioh  he  terma 
aoHd  eye-piecea,  from  the  component  parte  being  cemented  to- 
gether. Aa  one  waa  a  little  oTer-corrected»  and  the  other  a  little 
under-corrected^  it  ia  plainly  poaaible  for  a  perfect  adiromatie 
eyoj>iece  to  be  conatmcted  on  thii  nrinciple. 

The  microacope,  by  the  rapid  adYanoe  in  microaeopic  inteati- 
gaiiona  wrdun  oie  laat  few  yeara,  haa  been  enabled  to  Tie  in  im- 
portance almoat  widi  the  teleacope.  Since  the  introduction  of 
achromatic  combinationa,  phyaiologieal  inveatigationa  ha^e  pro- 
cecded  ao  rapidlr,  and  our  knowledge  haa  increaaed  ao  grnitly 
upon  animal  and  minute  anatomy,  that  it  was  moat  ^;ratifying  to 
find  80  many  auperior  inatnunenta  in  the  Exhibition.  Tboae 
exhibited  by  Roaa,  and  Smith  and  Beck,  were  beautifbl  inatm- 
menta,  and  far  exceeded  any  that  were  exhibited  in  the  Foreign 
Section, — in  which  that  of  Natchet  was  decidedly  the  beat.  1& 
Briti^  microacopea  were  diatinarniahed  by  the  great  amount  of 
light  obtained,  the  large  angle  of  aperture,  and  conaequent  fine 
d^nition;  alao  by  the  laige,  flat,  and  perfectly-defined  field. 

There  were  two  light-houaea  exhibited,  both  entirely  of  glaaa— 
the  one  by  Chance,  and  the  other  by  Willdna :  boUi  were  lur^ 
niahed  with  laige  Argand  lampa,  lenaea,  and  reflecting  priama. 
Aa  the  object  of  light-houaea  ia  to  tranamit  all  the  raya  proceeding 
from  the  light  in  a  horizontal  direction,  the  reflecting  priama 
abore  and  below  the  light  were  ao  placed  that  the  incident  raya 
on  their  aecond  aurfece  fell  ao  obliquely  that  thev  were  totally  re- 
flected horizontally :  thua  thoae  raya  wliich  wouUI  have  illumined 
the  aky,  and  the  watera  of  the  ocean,  were  made  atailable  to  in- 
creaae  tiie  equatoreid  belt  of  light.  The  anbatitution  of  reflecting 
priama,  will,  doubtleaa,  auperaede  the  uae  of  metallic  reflectoia  in 
hght-lKmaea  generally. 

There  were  a  large  number  of  barometeri,  themometera,  and 
other  inatmmenta  intended  fer  meteorological  obaerrationa ;  but 
the  greater  part  were  of  a  yerj  ordinary  kind,  and  unauited  to 
the  work  intended. 

The  conditiona  of  good  thermometers  were  aaid  to  be  beat  ful- 
filled in  England  by  Mesara  Negretd  and  Zambn,  and  in  France 
by  Faatr^. 

In  maximum  and  minimum  thermometera  there  was  notUng 
new  exhibited,  although  great  need  haa  long  exiated  for  an  e£ko- 
tiTC  maximum  diermometer.    Thanka  to  the  Exhibition,  aaid  the 
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lecturer,  this  want  has  since  been  supplied.  The  jurors,  in  the 
performance  of  their  duties,  dwelt  upon  the  wants  of  science,  and 
Bnggested,  in  some  cases,  how  they  might  be  supplied ;  and  in 
this  case,  he  (the  lecturer)  urged  upon  the  exhibitors  the  great 
necessity  of  a  new  instrument  to  supersede  the  one  now  in  use 
for  the  determination  of  maximum  temperatures ;  and  suggested 
that  such  might  be  constructed  by  introducing  into  the  tube  a 
piece  of  enamel  or  porcelain, — ^its  end  towards  the  mercury  ter- 
minating in  a  blunt  point,  or  otherwise,  as  experiment  might  de- 
termine :  a  form  of  instrument  which  has  since  been  successfully 
achieved  by  Barrow,  of  Oxenden-street,  and  proved  to  be  a  great 
advance  upon  the  old  method,  particularly  for  sun  observations. 
But  Messrs.  Negretti  and  Zambra  have  invented  another  of  a  better 
kind,  in  which  a  small  piece  of  glass  is  inserted  near  the  bulb, 
within  the  tube,  which  it  nearly  mis :  on  an  increase  of  tempera- 
ture, the  mercury  passes  this  piece  of  glass ;  but  on  a  decrease  of 
heat,  not  being  able  to  repass,  it  remains  in  the  tube,  and  thus 
indicates  the  maximum  temperature.  After  reading,  it  is  easily 
adjusted.  The  lecturer  had  four  of  these  instruments  at  work  for 
upwards  of  a  month — two  in  ordinary  observations,  and  two  sub- 
jected to  severe  tests — and  all  have  answered  admirably.  Hitherto 
every  series  of  meteorological  observations  has  been  more  or  less 
broken  by  the  frequent  plunging  of  the  steel  index  into  the  mercury, 
or  becoming  otherwise  deranged.  Messrs.  Negretti  and  Zambra 
have,  in  their  maximum  thermometer,  supplied  a  want  long  felt. 

M.  Bourdon  (France)  exhibited  barometers  of  an  original 
construction,  based  upon  the  tendency  possessed  by  a  coiled  and 
exhausted  tube  of  thin  metal  to  contract  or  elongate  when  sub- 
jected to  variations  of  pressure.  A  description  of  this  instrument 
was  lately  given  in  reporting  the  transactions  of  the  Civil  En- 
gineers' Society.  (See  p.  521,  vol.  xxxix.) 
'  The  collection  of  meteorological  instruments  in  the  Exhibition 
would  lead  to  the  conclusion  that  the  conditions  of  good  instru- 
ments are  better  understood  and  fulfilled  by  makers  abroad  than 
at  home ;  but  this,  it  is  hoped,  will  speedily  cease  to  be  the  case. 

In  speaking  of  photography,  the  lecturer  noticed  the  works  of 
Claudet,  who  exhibited  applications  of  his  focimeter ;  illustrations 
of  the  edOfects  of  the  spectrum  on  the  daguerreotype  plate,  as  pre- 
pared by  him ;  and  pictures  which,  notwithstanding  the  loss  of 
light  necessary  for  the  operation,  were  rendered  non-inverting. 
He  also  spoke  of  Mayall,  who  exhibited  the  crayon  daguerreo- 
type, produced  by  a  process  of  his  own ;  Beard,  who  exhibited 
enamelled  daguerreotypes,  in  which  the  permanence  of  the  pic- 
ture was  secured  by  a  lacquer ;  the  pictures  of  Tyree,  who  claimed 
the  adoption  of  a  peculiar  process  of  his  own;  and  various 
others,  which  it  would  be  tedious  to  enumerate. 

As  respects  the  paper  and  glass  photography  of  the  Exhibition, 
he  said,  the  nearest  approach  to  excellence  of  execution,  com- 
bined with  adherence  to  the  rules  of  art  laid  down  for  the  repre- 
sentation of  natural  objects,  was  made  by  Martens,  in  all  of 
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whose  works  the  elements  essential  to  the  process  of  the  art»  and 
to  his  own  method,  were  so  combined  and  applied,  that  the  spec- 
tator, losing  sight  of  the  means  in  the  end,  beheld  in  them  repre- 
sentations of  Ihe  most  perfect  beauty,  void  of  artificial  effect  or 
technical  display. 

Following  Martens'  steps — and  inferior  to  him  alone — ^were 
Bayard  and  Flacheron ;  and  following  after,  many  exhibitors  of 
talbotypes  and  calotypes — among  whose  works  were  to  be  per- 
ceived specimens  of  M.  Blanqaart's  process  for  the  production 
of  two  or  three  hundred  impressions  from  the  same  negative  proof : 
their  blotty  and  heavy  appearance  was,  however,  destructive,  to  a 
great  amount,  of  the  success  of  the  results  obtained ; — their  price 
was  designed  to  vary  from  5  to  1 5  centimes,  according  to  thdr  size. 

In  the  British  collection  of  sun  pictures,  some  very  beautiful 
results  were  obtained,  by  Ross  and  lliomson,  of  Edinburgh,  upon 
mlbumenised  glass.  Mr.  Buckle,  of  Peterborough,  contributed 
calotypes  of  great  beauty,  by  a  process  of  his  own ;  Hill  and 
Adamson,  talbotypes,  spuited  in  effect  and  well  toned ;  Henne- 
man  and  Malone,  beautiful  specimens,  by  Mr.  Tslbof  s  process, 
on  paper,  and  some  tinted  by  the  application  of  caustic  potash 
and  a  lead  salt.  Mr.  Owen  contributed  a  series  of  calotype  pic- 
tures upon  paper,  so  prepared  by  him  that,  by  its  use,  he  has 
been  enabled  to  execute  in  a  smgle  day,  in  a  journey  of  three 
hundred  miles,  ten  large-sized  talbotypes.  Some  good  photo* 
graphs  were  exhibited  by  Paul  Pretsch,  of  Austria,  and  a  few  of  a 
mediocre  kind  by  the  ZoUverein ;  but  they  did  not  at  all  repre- 
sent photographic  art  in  their  respective  countries. 

The  lecturer  next  alluded  very  briefly  to  balances,  calculating 
machines,  electric  telegraphs,  and  electrical  machines ;  also  to  a 
beautiful  machine,  exhibited  by  Mr.  Whitworth,  capable  of  mea- 
suring to  one-millionth  of  an  inch. 

In  relation  to  acoustics,  he  said,  the  syrene  of  Cagniard  de 
La  Tour,  exhibited  by  Watkins  and  Hill,  was  the  only  philoso- 
phical instrument  exhibited.  This  beaudful  instrument,  the  in- 
vention of  the  Baron  de  La  Tour,  he  thus  described : — ^The  air 
set  in  motion,  by  blowing  through  a  small  tube,  communicates 
motion  to  a  circular  plate,  which  turns  upon  a  cylindrical  brass 
chamber  beneath.  The  plate,  within  its  circumference,  is  pierced 
with  a  series  of  oblique  and  equi-distant  holes,  and  immediately 
beneath,  on  the  upper  surface  of  the  brass  chamber,  is  a  corres- 
ponding series.  The  obliquity  of  the  two  series  of  perforations 
is  similar,  but  reversed,  for  the  purpose  of  enabling  the  current 
to  communicate  a  rotatory  movement  to  the  plate :  the  obliquity 
of  the  holes  is  in  itself  not  necessary  to  the  production  of  soun^ 
but  is  a  conventional  arrangement  to  produce  motion  without  the 
employment  of  an  additional  agent.  The  disc  is  thus  made  to 
revolve  with  a  rapidity  in  exact  proportion  to  the  force  with 
which  the  air  is  impelled  through  the  tube,  and,  by  its  rapid  and 
regular  movement,  gives  to  the  external  air  a  series  of  shocks, 
which  produce  a  sound  analogous  to  the  human  voice,  more  or 
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leas  sharp,  according  as  the  current  turns  the  plate  with  more  or 
less  rapidity.  The  moveahle  disc  is  carefully  centered  in  the  sur- 
face of  the  air-chamber,  by  means  of  a  slender  axis  working  in 
a  small  orifice  left  for  its  reception,  and  is  connected  with  the 
indexes  above  by  a  delicate  cylindrical  tube,  terminated  by  an 
endless  screw,  which  giyes  motion  to  a  wheel  furnished  with  100 
teeth,  and  bearing  on  its  axle  an  index.  A  cog  on  this  wheel 
acts  upon  another,  whose  axle  likewise  carries  an  index.  For 
eyery  100  divisions  traversed  by  the  index  of  the  wheel  with  100 
teeth  (which  corresponds  with  the  same  number  of  rotations  per- 
formed by  the  plate  beneath)  one  division  is  registered  by  the 
other  of  the  two  indexes — an  arrangement  whicm  affords  great 
facility  for  reading  off  the  multitudinous  vibrations  of  which  each 
sound  is  composed. 

If  water  be  passed  into  the  syrene  instead  of  air,  the  same 
sounds  are  produced,  even  should  the  instrument  be  totally  im- 
mersed,— the  same  number  of  vibrations  producing  the  same 
sound :  hence  the  name  of  the  instrument. 

This  instrument  in  use,  as  applied  to  a  continuous  stream  of 
air,  is  a  means  for  determining  the  absolute  number  of  vibrations 
in  a  second  necessary  to  the  pitch  of  a  note,  and  may  be  set  in 
motion  by  the  flow  of  air  or  gas  from  a  gasometer,  or  by  a  stream 
of  water,  as  already  mentioned ;  and  is  a  beautiful  and  practical 
adaptation  of  a  theory  which  it  at  once  confirms,  affording  at 
the  same  time  a  key  to  much  that  is  unknown  in  the  relations 
existing  between  sound  and  its  producing  causes. 

The  lecturer,  in  concluding  his  address,  remarked,  that  the 
fact  of  the  scientific  man  being  so  frequently  exposed  to  a  life  of 
unremunerated  labor,  urged  him  to  express  a  hope,  that  at  no 
distant  time  the  pursuit  of  science  in  England  may  constitute  a 
distinct  profession,  open  to  the  preferments  and  advantages  of 
other  professions ; — ^when  the  young  man,  ardent  in  his  pursuit 
of  natural  laws  and  abstract  science,  shall  work  on  patiently  and 
contentedly,  successively  attaining  those  steps  in  his  career 
marked  by  public  epochs  of  encouragement,  until,  arriving  at 
the  goal  prescribed  for  reward,  he  shall  find  himself  in  that  po- 
sition where  the  energies  and  talents  possessed  by  him,  matured 
by  the  rigorous  discipline  of  his  previous  career,  may  be  ex- 
panded and  freely  exercised  for  the  benefit  of  his  country. 

February  11th. 

CivU  engineering  and  machinery  generally. 

By  Henrt  Hensman,  Esq. 

The  ample  field  which  the  lecturer  had  undertaken  to  illustrate, 
necessitated  him  to  give  but  a  brief  and  imperfect  summary  of 
this  the  most  attractive  division  of  the  Great  Exhibition. 

In  remarking  on  the  class  most  foolishly  denominated  by  the 
Executive  Committee  as  "  machines  for  direct  use,"  the  lecturer 
said,  marine  engines  for  driving  the  screw-propeller  were  objecta 
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of  mndi  intereat  at  the  Bxbibitioii ;  and  rapid  progress  is  making 
in  this  sort  of  engine,  which  offers  in  many  cases  great  adTantages 
for  steam-yessels,  eyen  over  the  most  improTcd  form  of  direct- 
acting  paddle-wheel  engines.  For,  fortanatelj  for  the  progress  of 
sdenoe  in  this  department,  the  long  and  firmly«establish^  mles 
respecting  the  speed  at  whidi  the  pistons  of  condensing  steam- 
engines  should  move  were  of  necessity  abandoned  when  the  en- 
gines were  connected  direct  on  to  the  screw-shaft ;  and  eiperienoe 
has  proved  that  increased  speeds  in  marine  condensinff  engines 
may  be  obtained  wiUiout  any  inconyenience,  espeduly  when 
eanyass  or  India-rubber  yalyes  are  substituted  in  the  air-pnmps  for 
the  old  metal  yalyes,  which  were  quite  unsoited  for  high  speeds. 

In  reference  to  the  weight  of  marine  engines,  he  said,  the  old 
beam  engines  and  fined  boilers,  with  3  or  4  lbs.  steam,  gaye  only 
a  force  equal  to  about  that  of  two  horses  for  each  ton  weight. 
The  direct-acting  engines  and  tubular  boilerB,  and  increased 
pressure  and  speed  of  piston,  may  be  said  to  haye  brought  each 
ton  weight  to  equal  the  power  of  four  horses,  and,  in  one  or  two 
cases,  eyen  up  to  that  of  six  horses.  It  must  be  borne  in  mind 
that  owing  to  low  pressure  being  used  in  marine  engines,  they 
are  burdened  with  condensing  apparatus,  and  are  necMsaiily  yery 
bulky.  Salt  water,  too,  in  many  cases,  and  in  all  the  necessity 
of  guarding  against  fire  on  shipboard,  preyents  diminution  in 
the  boilers  to  the  extent  of  those  of  locomotiyes ;  but,  allowing 
for  all  these  circumstances,  it  hardly  justifies  so  great  a  difference 
in  the  power  obtained  from  a  certain  weight  in  machinerr  as  we 
find  to  exist  between  locomotiye  and  marine  engines.  The  Ex- 
hibition shewed  us  that  in  the  better  sorts  of  engines  sent  there 
the  simplification  of  parts  was  yery  much  studied,  and  especially 
in  the  screw-propeller  engines,  which,  for  condensing  engines, 
are  of  great  simpUcity,  compared  with  prerious  productions  eyen 
of  the  same  makers. 

Of  screw-propellers  themselyes,  one  great  noyelty  was  the 
featheringHMTew,  shewn  by  Messrs.  Maudslay  and  Field,  which 
allows  the  blades  to  be  easily  moyed  either  into  the  proper  position 
for  propelling  the  yessel,  or,  when  not  steaming,  they  may  be 
brought  in  a  line  with  the  stern-post,  so  as  to  ofier  little  or  no 
resiBtance  to  the  progress  of  the  vessel,  if  sailing. 

Amongst  the  steam-engines  was  one  sent  by  Mr.  Danes,  of 
Tipton,  to  which  was  attached  a  most  beautifully-arranged  go- 
yemor.  It  consisted  of  a  hollow  ball  with  a  zone  round  it,  having 
an  opening  through  the  bottom  to  admit  of  an  upright  spindle, 
which  was  attached  to  the  ball  by  a  joint  in  its  centre.  One 
side  of  the  ball  and  zone  was  made  much  heavier  than  the  other ; 
and  consequently,  when  at  rest  or  moying  slowly,  it  hung  down ; 
but  when  driyen  &8t,  the  centrifugal  force  of  the  heavy  side  over- 
came its  grayity,  and  the  zone  assumed  nearly  a  horizontal  posi- 
tion. When  this  was  the  case,  a  small  link  inside  the  bail, 
jointed  on  one  side  of  the  axis,  lowered  the  usual  brass  collar  on 
the  spindle,  and  shut  off  part  of  the  steam,  till  the  diminishing 
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speed  allowed  the  graTity  of  the  zone  to  oyercome  the  centrifogal 
force,  and  then  the  link  being  raised,  the  throttle  Yalvewaa  opened 
wider  and  more  steam  admitted. 

Included  in  the  class  with  steam-engines  were  water-engines, 
acting  by  pressure  from  a  water  head,  hydraulic  presses,  cranes, 
denricka,  centrifugal  and  other  pumps,  blowing  machines,  fire- 
engines,  locomotive  engines,  railwa^jf^  carriages,  wheels  and  axles, 
and  rails,  chairs,  turn-tables,  and  weighing-machines  for  railways : 
all  these  the  lecturer  briefly  noticed. 

In  speaking  of  locomotives,  he  remarked  that  Hawthorn's  en* 
gine  was  deserving  of  notice,  as  having  been,  some  years  ago, 
one  of  the  first  successful  attempts  to  obtain  dry  steam  from 
a  low  boiler,  by  means  of  a  long  steam-pipe  running  along  in- 
side the  boiler  near  the  top,  and  perforated  with  small  holes 
or  slits,  which  draw  the  steam  off  without  taking  the  water 
as  well.  The  arranffement  of  the  springs  also  is  peculiar ;  for, 
though  a  six-wheeled  engine,  yet  the  great  weight  is  carried  on 
bars,  reaching  from  one  axle  to  the  outer ;  and  thus  any  wheel 
passing  over  an  irregularity  on  the  rails,  only  lifts  each  support- 
ing spring  half  the  amount  due  to  this  irregularity.  This  is  also 
done  in  the  Great  Western  engine,  built  by  Sharp  Brothers. 

Crampton*s  engine^  he  said,  differs  from  all  others  in  having 
the  axle  of  the  dnving-wheels  placed  behind  the  fire-box,  which 
allows  of  a  very  low  centre  of  gravity ;  and,  when  six  wheels  are 
used,  the  centre  pair  either  has  very  light  springs  to  serve  as 
safety-wheels,  in  case  either  of  the  other  axles  break,  or  else  the 
boiler  is  supported  by  one  spring  between  the  two  axles.  This 
has  the  effect  of  throwing  the  greater  part  of  the  weight  upon  the 
two  end  axles ;  and  the  centre  of  a  cross-spring  behind  the  fire- 
box carries  the  weight  of  this  end  of  the  boiler,  so  that  it  is  very 
steady,  from  resting  on  three  points.  In  his  most  modern  ar- 
rangement with  inside  cylinders,  the  cranked  axle  has  no  wheels 
upon  it;  and  being  on  the  springs,  is  thus  relieved  of  all  strains 
firom  inequalities  of  the  road :  it  is  coupled  to  the  driving-wheels 
by  two  rods,  with  outside  cranks,  and  combines  the  straight  axle 
of  the  driving-wheels  with  inside  cylinders. 

In  the  class  of  "  Manufacturing  Machines "  (the  most  exten- 
sive in  the  whole  Exhibition),  the  cotton  machines  were  said  to 
be  the  most  remarkable,  both  for  their  extent  and  the  very  com- 
plete series  they  formed. 

Here  were  to  be  found — especially  in  the  admirable  collection 
of  machines  by  Messrs.  Hibbert  and  Piatt,  of  Oldham — ^machines 
adapted  to  display  almost  every  process,  from  the  opening  of  the 
cotton  bales  on  their  arrival  in  this  country,  up  to  the  time  of 
leaving  the  loom  complete,  in  the  state  of  calico  ready  for  bleach- 
ing. The  opportunity  afforded  to  the  general  spectator  of  study- 
ing the  immense  number  of  complex  operations  required,  was 
one  that  the  world  had  never  previously  known,  and  the  crowded 
state  of  the  building  in  that  part  testified  the  interest  it  excited: 

It  is  somewhat  remarkable,  that  scarcely  any  cotton  or  other 
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machinery  whateTer  waa  aent  ftt)in  Olaagow,  or  indeed  from  Scot- 
land at  all. 

France  and  Belgium  contributed  aome  cotton  machinea,  but 
none  in  actual  operation ;  and  therefore  it  ia  hardly  aafe  or  fair 
to  inatitute  a  comparison  of  their  powers  of  production ;  but^ 
ncTertheless,  the  "  Depurator,"  or  cotton-cleaner  of  M.  Bisler, 
was  thought  deserring  of  a  Council  medal. 

A  highly-ingenioua  cotton  drawinff-frame  waa  aent  from  the 
United  States  by  Mr.  Hayden ;  and  were  was  also  exhibited,  for 
the  first  time  in  this  country,  the  saw-gin,  for  cleaning  the  seed 
cotton  aa  it  comes  from  the  field,  and  separating  it  into  the  two 
parts — one  the  filaments  of  the  cotton  itself,  as  used  in  the  msQU- 
lactures — ^the  remainder  the  comparatively  valueless  seed,  which 
forms  by  far  the  largest  part  of  the  whole  Quantity  grown. 

A  machine  for  printing  calico  on  both  sides  was  shewn  by  Mr. 
Dalton,  and  the  accuracy  with  which  the  pattern  on  the  two  sides 
coincided  was  most  wonderful ;  it  was  much  to  be  regretted  it 
was  not  worked,  as  it  was  almost  the  only  cotton  process — except 
bleaching — that  was  not  shewn. 

Woollen  machinery  was  principally  represented  by  one  house, — 
that  of  Mason,  of  Rochdale ;  and  a  very  complete  and  excellent 
act  of  machines  were  sent — some  of  them  new,  even  to  the  trade, 
and  especially  to  foreigners.  The  condenser-card,  in  particular, 
merits  notice,  from  the  rapidity  and  simplicity  of  its  operation; 
and  the  award  of  a  Council  medal  shews  the  estimate  set  by  the 
Jury  on  its  importance. 

It  is  somewhat  remarkable,  that  Leeds  and  the  West  Biding  of 
Yorkshire  should  have  sent  plenty  of  woollen  and  worated  goods, 
but  no  machines  whatever,  with  two  exceptions ;— one  of  ^em  a 
yerj  good  set  of  worsted  machines,  by  Mr.  Berry,  of  Bradford ; 
and  die  other  the  wool-combing-machine  of  Mr.  Donisthorpe. 
This  latter  machine  is  one  of  the  most  effective  ever  produced :  it 
is  an  automatic  machine,  performing  the  nice  operation  of  sepa- 
rating the  long  wool  from  the  short,  and  with  such  success,  that 
uncombed  wool  put  in  at  one  side  comes  out  at  the  other — the  long 
completely  sorted  from  the  short,  and  much  increased  in  value. 

Among  the  French  machinery,  were  some  machines  for  carding 
and  spinning  wool,  by  Mercier  and  Co.,  to  whom  the  Council 
medal  was  awarded :  one  part  was  particularly  deserving  of  notice, 
viz.,  the  arrangement  of  index  wheels  on  the  mule,  for  regulating 
at  one  operation  the  distance  to  which  the  thread  shall  be  drawn 
out  according  to  the  fineness  required,  and  also  the  amount  of 
twist  given  to  the  thread. 

The  process  of  making  card  wire  cloth  was  shewn  by  a  most 
beautiful  little  machine  sent  by  Mr.  Crabtree,  which,  though  not 
new  in  this  country  (the  plan  having  been  introduced  some  years 
since  from  America),  yet  to  the  public  it  was  more  attractive  than 
almost  any  other  in  the  Exhibition,  and  shewed  in  a  most  valuable 
manner  how  mechanical  skill  may  produce  machinery  capable  of 
performing  the  most  delicate  and  difiicult  operations  with  unfiEul'- 
ing  regularity. 
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Flax  machines  were  sent  by  Plammer  of  Newcastle,  Messrs. 
Higgins  of  Manchester,  and  Lawson  and  Sons  of  Leeds.  Mr. 
Plammer's  breaking  rollers,  scutching  mills,  and  heckling  ma- 
chines, shewed  all  the  preparatory  processes  in  the  manafactore 
of  hemp  and  flax,  after  being  taken  from  the  steeping  pits ;  and 
Messrs.  Lawson' s  machines  shewed  almost  all  the  subsequent  pro- 
cesses up  to  the  complete  formation  of  the  flax  into  linen  yam, 
ready  for  the  weaver,  or  for  sewing  purposes.  The  operation  of 
drawing  out  and  spinning  flax  usuidly  requires  the  application  of 
hot  water  to  loosen  the  gum  which  holds  the  twisted  fibres  toge- 
ther, and  this  renders  the  air  of  the  mills  hot  and  unwholesome ; 
but  Lawsons's  process,  shewn  in  the  Exhibition,  dispenses  with 
.this  hot  process ;  for,  by  keeping  the  fibres  less  twisted  at  the  time 
of  drawing  them  out  finer,  cold  water  is  found  to  be  sufficient  to 
dissolve  enough  of  the  gum  to  allow  the  individual  fibres  to  slide 
one  on  the  other,  as  much  as  is  necessary :  this  has  an  important 
salutary  influence  on  the  health  of  the  operatives  employed. 

The  lecturer  also  referred  briefly  to  some  examples  of  rope  ma- 
chinery, looms  for  weaving  sailcloth,  canvass,  brocaded  silks,  and 
frin^. 

Circular  hosiery  machines  and  looms,  exhibited  from  France, 
their  parent  country,  as  well  as  this  country  and  Belgium,  were, 
he  saia,  a  good  example  of  the  extent  to  which  complexity  of 
machinery  may  be  profitably  carried  when  its  production  is  ren- 
dered more  rapid.  This  was  well  shewn  in  the  contrast  between 
the  simple  stocking-frame  and  the  more  rapid  production  of  the 
complex  circular  machine  adjoining  it ;  and  still  more  the  almost 
endless  variety  of  parts  and  movements  in  the  beautiful  lace- 
machines  sent  from  Nottingham,  when  contrasted  with  the  for- 
mer process  in  use  only  a  few  years  since,  when  even  plain  lace 
net  was  made  by  the  hand.  The  combination  of  the  Jacqnard 
apparatus  to  the  previous  complex  machines  has  added  much  to 
their  capability  of  making  intricate  patterns,  and  was  well  shewn 
by  Mr.  Birkin's  machine,  which  was  constantly  worked.  There 
is  one  point  about  the  working  of  these  machines  that  requires 
notice,  which  is,  the  constant  breaking  of  threads  that  took  place, 
especiaUy  early  in  the  day ;  for  these  machines  require  a  very  dry 
warm  room ; — the  least  dampness  of  the  atmosphere  causing  the 
threads  to  break.     The  same  is  the  case  with  the  threads  in  the 

cotton  V°»ii^S  miUs- 

Printing-presses  and  machines,  shewn  by  English  exhibitors, 

were  numerous  and  very  good ;  but  few,  if  any,  were  on  the 
foreign  side.  The  hand-presses  had  amongst  them  two  or  three 
examples  of  self-inking  apparatus,  which  is  a  step  towards  re- 
ducing the  time  necessary  for  each  impression, — and  probably,  for 
small  presses,  they  will  succeed ;  but  objections  are  made  that  in 
a  press  of  any  great  size  the  labor  is  too  heavy  for  the  pressman. 
The  largest  and  most  novel  printing-machine  shewn  in  the 
Exhibition  was  the  vertical  machine  invented  by  Mr.  Applegath 
for  newspaper  printing,  and  which  was  fixed  and  worked  in  a 
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most  spirited  manner  by  Mr.  Ingram,  the  proprietory-^-the  whole 
time  printing  the  **  lUoatrated  News." 

Towards  the  dose  of  the  Exhibition  a  newspaper-folding  ma« 
diine  was  got  to  work  by  Mr.  Loresey ;  and  the  pnblic  had  the 
satisfaction  of  seeing  this  final  operation  performed  for  the  first 
time  in  the  building.  A  smaller  folding  machine  had  been  shewn 
prerionsly  in  operation  for  book-work,  by  Mr.  Black,  of  Edin- 
onrgby  to  whom  the  credit  of  introducing  tbe  plan  is  dne. 

Paper  machinery  was  shewn  in  model  by  Fonrdrinier^s  first 
machme,  and  a  mode)  of  a  modem  machine  by  Donkin ;  but  it 
was  only  in  the  French  machinery  that  a  fall-sized  madiine  was 
exhibited. 

In  speaking  of  Ciril  Engineering  and  Architecture,  the  lectnrer 
said  that  among  tbe  few  contributions  to  this  class,  were  two 
models  of  remarkable  aud  successful  boldness  of  design, — Ste- 
phenson's tubular  bridge  over  the  Menai  Straits,  and  Brunei's 
iron  truss  bridge  over  Ihe  Wye,  at  Chepstow.  The  beauty  of  the 
workmanship  in  the  first-named  model,  which  was  executed  by 
Mr  James,  is  something  quite  unprecedented ;  for  all  the  parts 
are  made  to  scale  in  the  most  minute  particulars.  The  suspension 
bridge,  by  Mr.  Yignoles,  over  the  Dnieper,  at  Kiefl^,  in  Russia, 
was  represented  by  another  model  by  Jamesr— equal,  if  not  supe- 
rior, in  workmanship  to  the  other.  Mr.  Leather  sent  some  Tcry 
good  models  of  his  bridges,  made  by  Salter ;  and  a  good  model  of 
Stephenson's  double  high4eTel  bridge,  at  Newcastle,  was  sent  by 
Hawkes  &  Co.  Some  railway  drawbridges  were  contributed  from 
Holland,  and  are  excellent  of  their  kind ;  as  also  a  laree  model  of 
a  suspension  truss-bridge,  from  the  United  States,  by  Mr.  Rider. 

In  conclusion,  the  lecturer  said,  that  in  reviewing  thus  rapidly 
the  immense  quantity  of  machinery  and  models  brought  before 
us  at  the  Exhibition,  it  is  quite  erident  that  many  valuable  con- 
tributions have  been  unnoticed ;  but  the  object  of  these  lectures 
is  not  so  much  a  description  of  what  was  there,  as  of  the  probable 
influence  that  the  Exhibition  will  have  upon  the  future  state  of 
things.  Very  manv  forcible  contrasts  have  been  drawn  between 
rival  exhibitors,  both  by  themselves  and  others  interested ;  and 
there  are  few,  if  any,  even  of  the  most  advanced  class,  that  have 
not  found  themselves  outstripped  in  some  point  or  other,  and 
learned  lessons  that  will  shew  early  results.  The  impulse  given 
to  machine-making  in  every  branch  is  very  great ;  and  it  will  have 
been  found  that  though  in  this  country,  fVom  our  numerous  me- 
chanical publications,  we  are  tolerably  well  acquainted  with  one 
another's  engineering  doings,  yet  it  is  a  very  different  affair  as  to 
our  knowledge  of  what  other  nations  are  about.  This  may  be 
seen  in  the  reaping-machines,  now  first  heard  of;  in  the  upset- 
ting all  previous  notions  of  the  security  of  our  locks ;  in  the 
lessons  taught  us  as  to  the  hulls  and  sails  of  our  vessels ;  and  in 
the  superiority  evinced  in  the  manufacture  of  steel  rollers  from 
Prussia :  none  of  which  were  known  to  us  previously,  except  in 
a  very  vague  manner. 
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GroHted  for  SCOTLAND,  from  the  22nd  February  to  the 

22nd  March,  1852. 


»     !«■ 


To  WiUiam  Hamer»  of  Manchester,  for  certain  improvementa  in 

looms  for  weaving. — Sealed  2drd  February. 
Peter  Armand  Le  Comte  de  Fontainemoreau^  of  4,  South^street, 
Finsbury,  London,  for  certain  improrements  in  gas-barners,— 
being  a  commanication.--'Sealed  26th  February. 
Charles  John  Mare,  of  Blackwall,  for  improvements  in  construct- 
ing iron  ships  or  vessels,  And  steam-boilers. — Sealed  1st  March. 
Henry  Glynn,  of  Bruton-street,  Berkeley-aquare,  London,  and     ^ 
Budo^h  Appel,  of  Gerrard^steeet,  Soho,  anastatic  printer,  for 
improvements  in  the  manufacture  or  treatment  of  paper  or 
&bric8,  to  pvevept  .copies  or  impresaons  being  taken  of  any 
writing  or  printing  thereon.-->S^ed .  1  st  March. 
^        William  Edward  Newton,  o£  the  Office  for  Patents,  66^  Chancery- 
'  lane,  London,  civil  engineer,  for  impvovements  in  the  heddles 

or  harness  of  looms  for  weaving,  and  in  the  machinery  for 

producing  the  samci-T-being  a  communication. — Sealed  2nd 

March. 

Henry  Bessemer,  of  Baxter  House^  Old  St.  Pancraa-road,  London, 

I  for  improvements  in  expressing  saccharine  fluids,  and  in  the 

U  manufacture,  refining,  and  treating  sugar. — ^Sealed  3ih1  Jtf  arch* 

I  Frederick  Crace  Calvert,  of  Mandiester,  Profenor  of  Chemistry, 

1  for  improvements  ia  manufacturing  iron,  and  in  manufacturing 

i  and  purifying  coke. — Sealed  4th  March. 

John  Henry  Johnson,  of  .47f.Lincoln!s-inn-fields,  London,  and  of 
[  Glasgow,  for  improvements  in  weaving  carpets  .and  other  .fk- 

i  brics,  and  in  the  machinery  or  apparatus  employed  therein, — 

being  a  communication. — Sealed  4th  March. 
I  William  Sinclair,  of  Hapchester,  engineer,  for  certain  impcove- 

[  ments  in  locks. — Sealed  8th  March. 

I  John  Blair,  of  Irvine^  Ayrshire,  for  certai^d  improvements  in  beds 

I  or  couches,  and  other  articles  of  furniture.—- Sealed  1 0th  March. 

i  Perry  G.  Gardiner,  of  the  City  of  New  York,  United  States,  civil 

,  ^  engineer,  for  improvements  in  the  manvufaoture  of  malleable 

j  metals  into  pipes,  hollow  shafts,  railway-wheels,  or  other  ana- 

I  logons  forms,  which  are  capable  of  being  dressed,  turned  down, 

,  or  polished  in  a  lathe. — Sealed  10th  March. 

Alfred  Vincent  Newton,  of  the  Office  for  Patents,  66,  Chancery- 

lancy'^ndon,  mechanical  draughtsn^n,  for  improvements  m 

I  machinery  for  combing  wool  and  other  fibrous  substances, — 

being  a  communication. — Sealed  15th  March. 
Alexander  Cuninghame,  of  Glasgow,  iron-master,  for  improve- 
ments in  the  treatment  and  implication  of  slag,  or  the  refuse 
matter  of  blast-furnaces. — Sealed  15th  March. 
William  Charles  Scott,  of  CamberWell,  Surrey,  for  certain  im- 
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proTementfl  in  the  conatmction  of  omnibuses,  and  other  public 
and  pmate  carnages. — Sealed  15th  March. 

WiUiam  Stirling  Lmou,  of  Great  Yarmouth,  county  of  Norfolk, 
Gent.,  for  improYements  in  the  means  of  suspending  ships'  boats 
and  of  lowenng  the  same  into  the  water. — Sealed  16th  March. 

^obn  Mercer,  of  Oakenshaw,  Clayton-le-Moors,  chemist,  and 
John  Greenwood,  of  Irwell  Springs,  Bacup,  Turkey-red  dyer, 
for  certain  improTcments  in  preparing  cotton  and  other  fabrics 
for  dyeing  ana  printing.— Sealed  1 7 w  March. 

Charles  Middleton  Kemot,  of  West  Cowes,  in  the  Isle  of  Wight, 
and  William  Hirst,  of  Manchester,  manufacturer,  for  certain 
improvements  in  the  manufacture  of  woollen  doth,  and  doth 
made  from  wool  and  other  materials;  and  in  machinery  or 
apparatus  for  manuftu^tnring  the  same. — Sealed  17th  Mardi. 

William  Pidding,  of  the  Strand,  London,  for  improvements  in 
mining  operations,  and  the  machinery  or  apparatus  connected 
therewith. — Sealed  22nd  March. 

James  Joseph  Brunet,  of  the  Canal  Iron  Works,  Poplar,  engineer, 
for  certain  improved  combinations  of  materisls  in  ship  build- 
ing,— ^being  a  communication. — Sealed  22nd  March. 

Emmanuel  Charles  Theodore  CrouteUe,  of  Bheims,  France,  ma- 
nufacturer, for  certain  improvements  in  machinery  or  appa- 
ratus for  preparing  woollen  threads,  and  other  filamentous 
substances,  for  weaving. — Sealed  22nd  March. 

Charles  Barlow,  of  89,  Chtmcery-lane,  London,  for  improvements  in 
rotatory  engines, — being  a  communication. — Sealed  22nd  Mar. 

William  Lymington,  of  Trafalgar-place,  West  Hackney-road,  Lon- 
don, Charles  Finlayson,  of  Manchester,  engineer,  and  John 
Beedy  of  the  same  place,  for  improyements  in  flues,  and  in 
heating  air ;  and  in  evaporating  certain  liquids  by  heated  air. — 
Sealed  22nd  Maroh. 

Edward  Moseley  Perkins,  of  Mark-lane,  London,  for  improvements 
in  the  manunicture  of  cast  metal  pipes,  rotorts,  or  other  hollow 
castings.— Sealed  22nd  March. 

John  Wallace  Duncan,  of  Grove-end-road,  St.  John's  Wood, 
London,  for  improvements  in  engines  for  applying  the  power 
of  steam,  or  other  fluids,  for  impelling  purposes ;  and  in  the 
manufacture  of  appliances  for  transmitting  motion. — Sealed 
22nd  Maroh. 
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To  John  Eloe,  of  Manchester,  in  the  county  of  Lancaster,  machi- 
nist, and  John  Bond,  of  Burnley,  in  the  said  county,  machinist, 
for  certain  improvements  in  machinery  for  preparing  cotton 
and  other  fibrous  substances ;  also  in  machinery  or  apparatus 
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applicable  to  looms  for  weaving ;  and  the  tools  employed  therein. 
Sealed  26th  Febraary — 6  months  for  inrdbnent. 

Charles  Beeves,  Jan.,  of  Birmingham,  manufactorer,  for  certain 
improvements  in  the  manufacture  of  bayonets,  swords,  and 
other  cutting  instruments.  Sealed  27th  February — 6  months 
for  inrolment. 

Charles  John  Mare,  of  BladcwaU,  in  the  county  of  Middlesex,  for 
improvements  in  constructing  iron  ships  or  vessels  and  steam- 
boUers.     Sealed  27th  February — 6  months  for  inrolment. 

James  Pilbrow,  of  Tottenham,  in  the  county  of  Middlesex,  civil 
engineer,  for  certain  improvements  in  apparatus  for  supplying 
the  inhabitants  of  towns  and  other  places  with  water.  Sealed 
3rd  March — 6  months  for  inrolment. 

Qeorge  Leopold  Ludwig  Kufahl,  of  Christopher-street,  Finsbury, 
London,  engineer,  for  improvements  in  fire-arms.  Sealed  3rd 
March---6  months  for  inrolment. 

George  Wilkinson,  of  Streatham-terrace,  ^adwell,  engineer,  for 
improvements  in  ships  and  other  pumps.  Sealed  4th  March — 
6  months  for  inrolment. 

Alfred  Trueman,  of  Swansea,  manager  of  copjper  smelting  works, 
and  John  Cameron,  of  Loughor,  chemist,  for  improvements  in 
obtaining  copper  ores.  Sealed  4th  March — 6  months  for  in- 
rolment. 

Alexander  Parkes,  of  Birmingham,  for  improvements  in  separating 
silver  from,  other  metals.  Sealed  8Ui  March — 6  months  for 
inrolment. 

Edward  Moseley  Perkins,  of  Mark-lane,  in  the  City  of  London, 
for  improvements  in  the  manufacture  of  cast  metal  pipes,  re-» 
torts,  or  other  hollow  castings.     Sealed  8th  March — 6  months 
for  inrolment. 

James  Graham,  of  Camden-grove,  Peckham,  in  the  county  of 
Surrey,  for  improvements  in  treating  ores  containing  zinc,  and 
.  the  products  obtained  therefrom.   Sealed  8th  March — 6  months 
for  mrolment. 

James  Wanbrough,  of  Albert-road,  Mile  End,  manufacturer,  and 
William  Allen  Turner,  of  Fish-street  Hill,  in  the  City  of  Lon- 
don, merchant,  for  improvements  in  the  manufacture  of  flocked 
fabrics.     Sealed  8th  March — 6  months  for  inrolment. 

Frederick  George  Underhay,  of  Wells-street,  Grav's-inn-road,  en- 
gineer, for  improvements  in  apparatus  for  reguuiting  the  supply 
of  water  to  water-closets  and  omer  vessels ;  and  in  taps  or  cocks 
for  drawing  off  liquids.  Sealed  8th  March — 6  months  for  in- 
rolment. 

Enrico  Angelo  Ludovico  Negretti,  and  Joseph  Warren  Zambra, 
both  of  Hatton-garden,  in  the  City  of  London,  meteorological 
instrument  makers,  for  improvements  in  thermometers,  baro- 
meters, gauges,  and  other  instruments  for  ascertaining  and  regis- 
tering the  temperature  pressure,  density,  and  specific  gravity, 
of  aeriform  fluids  and  liquid  or  solid  bodies.  Sealed  8th' 
March — 6  months  for  inrolment. 
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Alfred  Yinoent  ICewton^  of  the  Office  for  Futents,  65,  Chances- 
lane,  in  the  county  of  Middlesex,  mechanical  dntnghtaman, 
for  improTements  in  machinery  for  combing  irool  and  oUier 
fibrous  snbstances, — ^beins  a  communication.  Sealed  8th 
March  ^5  months  for  innmnent. 

Oeorge  Wright,  of  Sheffield,  and  also  of  Rotherham,  in  the  county 
of  Xork,  artist,  for  improrementsin  stores,  grates,  orfire-plaoea. 
Sealed  8th  March — 6  months  for  inrolment. 

William  Edward  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  in  the  county  of  Middlesex,  cifil  engineer,  for  inmrore- 
ments  in  propelting  Tessels, — being  a  communication.  Scaled 
8th  March — S  months  for  inrolment. 

Jodina  Crockford,  of  Soutiiampton-plaoe,  in  the  county  of  Mid- 
dlesex, Gknt.,  for  improTements  in  brewing,  and  in  brewing' 
apparatus.    Scaled  8th  March-^  months  for  inrolment. 

Amrustus  Turk  Forder,  of  Leamington  Priors,  in  the  county  of 
Warwick,  solicitor,  for  an  improved  fender.  Sealed  8th  Mdrdi — 
6  months  for  inrolment. 

Richard  Archibald  Brooman,  of  the  firm  of  J.  C.  Robertson  and 
Co.,  of.  Fleet-street,  in  the  City  of  London,  for  xmprorements 
in  presses,  and  in  pressing^-^-being  a  communication.  Sealed 
8th  March — 6  months  for  inrolment. 

Charles  Augustus  Poller,  of  Abchurch-lane,  in  the  City  of  Lon- 
don, merchant,  for  improvements  in  the  preparation  and  pre- 
servation of  ddns  and  animal  and  vegetable  substances, — 
being  a  oommunicaiion.  Sealed  8th  March — 6  months  for  in- 
rolment. 

Uriah  Scott,  of  Orove-street,  Camden-town,  in  the  cotmij  of 
Middlesex,  engineer,  for  improvements  in  wheels;  and  in 
springs  and  spring-bearings  for  carriages.  Sealed  8th  March — 
6  months  for  inrolment. 

John  Henry  Johnson,  of  47,  Lincoln's-inn-ffelds,  in  the  county 
of  Middlesex,  and  of  Glasgow,  North  Britain,  for  improvements 
in  weaving  caipets  and  other  fabrics ;  and  in  the  machinery  or 
apparatus  employed  therein,<— being  a  communication.    Sealed  - 
8th  March — 6  months  for  inrolment. 

Walter  Toung,  of  Springfield  Iron  Works,  Salford,  in  the  county 
of  Lancaster,  miUwright  and  engineer,  for  an  improvement  or 
improvements  in  steam-engines.  Sealed  8th  March — 6  months^ 
for  inrolment. 

Alexander  Cuninghame,  of  Glasgow,  in  the  county  of  Lanark, 
North  Britain,  iron-master,  for  improvements  in  the  treatment 
and  application  of  slag,  or  the  refuse  matter  of  blast  fVimaces. 
Sealed  8th  March — 6  months  for  inrolment. 

"William  Pidding,  of  the  Strand,  in  the  county  of  Middlesex, 
Gent.,  for  improvements  in  mining  operations ;  and  in  the  ma- 
chinery or  apparatus  connected  therewith.  SeiJed  8th  March — 
6  months  for  inrolment. 
Peter  Van  Kempen,  of  West  Ham,  in  the  county  df  Essex,  ac- 
countant, for  an  improved  refrigerator,  to  be  used  in  brewing^ 


Ntw  Patents  Sealed.  888 

-  dittiUingy  and  other  eimibur  uaMi  poriKNiei, — Imag  a  comma- 
nicatioD.    Sealed  8th  March— 6  rnontha  for  inrohnent. 

"William  Willcocka  Sleigh^  physieiaii'and  aiirgeoii»  of  London,  for 
a' eonnteraoting  x^saetioD  motive  power  engine.  Sealed  8th 
March— 6  months  fcnr  inrolment* 

Alemnder  H^diard,  of  Buo  Tutbontr  Paria,  France,  IGent.,  for 
certain  improvements  in  fotnry  ateam-cBginet.  Sealed  Sth 
March — 6  months  for  inrolmeot. 

Paul  Rapsey  Hodge,  dvil  and  mechanical  engineer,  of  9,  Adam- 
street,  Adelphi,  in  the  coonty  of  Middlesex,  for  certain  im- 
prorementa  m  die  constractiott  of  railways  and  raihray  carnages ; 
parts  of  which  are  applicable  to  carnues  on  common  rails,i— 
being  a  commnnicatidk  Seded  8th  IMbrch — 6  months  for  in- 
rolment. 

Thomas  Ellison,  of  No.  6,  Queen's-road,  Pentonville,  in  the  coonty 
of  Mid^esex,  painter,  plnmber,  and  glazier,  for  certain  im- 
provements in  die  manufoctmpe  of  mritation  marbles,  granites, 
and  all  sorts  of  stones.  Sealed  8th  Mardi — 6  months  for  in- 
rolment. 

Pieire  Henri  Bareau,  of  Pari%  in  the  Bepublic  of  France,  mann- 
ftctorer,  for  certain  improvements  in  the  mannfactare  of  car- 

Sts,  velvets,  and  other  fabrics.    Sealed  8th  March — 6  months 
rinrolment* 

William  Smith,  of  90,  Park-strelBt,  d^osvenor-sqaare,  civil  engi- 
neer, and  Archibald  Smith,  of  Princes-Street,  Leicester-sqnare, 
engineer  and  machinist,  fbr  certain  improvements  in  electric 
and  electro-magnetie  t^legnmh  appaiatns ;  and  in  the  machi- 
nery for  and  method  of  malting  and  laying  down  snbmarine, 
snbmeroed,  and  other  such  lines.  Sealed  8th  March — 6  months 
fbr  innnment. 

Joseph  Benton,  of  Rochdale,  Lancaster,  Oent.,  for  improvements 
in  madiinery  or  a|)paratns  for  mannfactniing  looped,  terry,  or 
other  similar  fabncs.  [N»B.— (This  patent  being  opposed  at 
the  Great  Seal,  was  not  sealed  till  die  8th  Mardi,  but  bears, 
date  the  23rd  of  Febraary  last,  the  day  it  wonld  have  been 
sealed  had  no  opposition  been  entered.] 

Cdin  Mather,  of  Sidford,  in  the  county  of  Lancaster,  machine- 
maker,  and  Ernest  Bolffs,  of  Cologne,  in  the  Kinedom  of 
Prussia,  Gent.,  for  certain  improvements  in  printing,  damping, 
stiffening,  opening,  and  spreading  woven  fabrics.  Sealed  1  \m 
March — 6  months  for  inrohnent. 

Benjamin  Groodfbllow>  of  Hyde,  in  the  county  of  Chester,  engi- 
neer, for  improvements  in  boilers  fbr  generating  steam«  Sealed 
1 1th  March — 6  months  for  inrohnent. 

John  Mercer,  of  Oakenshaw,  Clayton-le-moors,  chemist,  and 
John  Greenwood,  of  Lrwell  Springs,  Bacup,  Turkey-red  dyer, 
boUi  in  the  county  of  Lancaster,  fbr  certain  improvements  in 
preparing  cotton  and  other  fabrics  for  dyeing  and  printing. 
Sealed  15th  March— 6  months  for  inrolment 
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Rraocu  Wheatley,  of  Greenwich,  Gent.»  for  an  improved  safety- 
cab  omnibna.     Sealed  18th  March-^  montha  for  inrolmoit. 

William  Froggott,  of  Mancheater,  honae  and  decoratiYe  painter, 
for  a  certain,  improvement  or  improvements  in  the  procesa  of 
decorative  paintmg ;  which  improvement  or  improvementa  are 
applicable  to  room%  haUa,  cairia^;ea,  famitnre,  and  other  par- 
poaea  to  whidi  decorative  painting  has  or  may  be  applied. 
Sealed  20th  March — 6  montna  for  inrolment. 

John  M'Dowall,  of  Wallrinnhaw  Foondry,  Johnatone,  in  the 
coonty  of  Renfrew,  N.B.,  engineer,  for  improvementa  in  cut- 
ting wood  and  other  subatancea,  and  in  the  machinery  or  ap- 
paratoa  employed  therein,  and  in  the  application  of  power  to 
the  same ;  parta  of  which  improvementa  are  applicable  for  the 
tranamiuion  of  power  generally.  Sealed  20th  March — 6 
montha  for  inrolment. 

William  Weatley  Richards,  of  Birmingham,  ^;an  manufacturer, 
for  certain  improvementa  in  fire-arms,  and  m  the  means  used 
for  discharging  the  same;  also  improvements  in  projectalea. 
Sealed  20th  March — 6  months  for  inrolment 

William  Symington,  of  Trafalgar-place  West,  Hackney  Road,  in 
the  county  of  Middlesex,  G«nt.,  Charles  Finlayson,  of  Man- 
cheater,  engineer,  and  John  Reid,  of  the  same  place,  Gent., 
for  improvements  in  flues,  and  in  heating  air,  and  in  evapo- 
ratine  certain  fluids  by  heated  air.  Seakd  22nd  March — 6 
months  for  inrolment. 

John  Drumgoole  Brady,  of  Cambridge  Terrace,  in  the  county  of 
Middlesex,  Esq.,  for  improvements  in  hehnets,  cartridse-boxea, 
and  other  military  accoutrements.  Sealed  22nd  l&rch — 6 
months  for  inrolment. 

Edmund  Morewood  and  George  Rogers,  both  of  Enfield,  in  the 
county  of  Middlesex,  Gent.,  for  improvements  in  shaping, 
coating,  and  applying  sheet  metal  to  building  purposes.  Sealed 
24th  March — o  months  for  inrolment. 

John  Mackintosh,  of  Bemers-street,  in  the  county  of  Middlesex, 
civil  engineer,  for  improvements  in  ordnance  and  ^re-arms, 
and  in  balls  and  shells.  Sealed  24th  March — 6  months  for 
inrolment. 

Antoine  Maurice  Tardy  de  Montravel,  of  Paris,  in  the  Republic 
of  France,  Gent.,  for  certain  improvements  in  obtaining  mo- 
tive Dower,  and  the  machinery  employed  therein.  Sealed 
24th  March— 6  months  for  inrolment. 

Isaac  Brooks,  of  Birmingham,  in  the  county  of  Warwick,  manu- 
facturer, and  William  Lutwyche  Jones,  of  Birmingham,  afore- 
aaid,  manufacturer,  for  certain  improvements  in  stoves,  and 
other  apparatus  for  heating.  Sealed  24th  March — 6  months 
for  inrolment. 

William  Whittaker  Collins,  of  Buckingham-street,  Adelphi,  civil 
engineer,  for  certain  improvementa  in  the  manufacture  of  steel. 
Sealed  24th  March — 6  months  for  inrolment. 
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William  Cole,  of  Birkenhead,  in  the  county  of  Chester,  architect, 
and  Alfred  Holt,  of  Liverpool,  in  the  county  of  Lancaster, 
civil  engineer,  for  an  improved  method  of  preventing  and  re- 
moving the  deposit  of  sand,  mud,  or -silt,  in  tidal  rivers,  in 
certain  cases,  and  also  in  harbours,  docks,  basins,  guts,  or 
other  channels  communicating  with  the  sea  through  tidal 
rivers,  or  otherwise ;  the  same  being  applicable,  in  certain  cases, 
to  other  rivers  or  moving  waters.  Sealed  24th  March — 6 
months  for  inrolment. 

John  White  and  Robert  White,  of  Cowes,  in  the  Isle  of  Wight, 
ship-builders,  for  improvements  in  ship-building.  Sealed 
24  th  March — 6  months  for  inrolment. 

William  Henry  Hulseberg,  of  Mile-End,  in  the  county  of  Mid- 
dlesex, for  certain  improvements  in  the  treatment  of  wool, 
hair,  feathers,  fur,  and  other  fibrous  substances,  and  in  ma- 
chinery or  apparatus  for  the  same, — being  a  communication. 
Sealed  24th  March — 6  months  for  inrolment. 

William  Archer,  of  Hampton  Court,  in  the  county  of  Middlesex, 
Gent.,  for  an  improved  mode  or  modes  of  preventing  acci- 
dents on  railways.  Sealed  24th  March — 6  months  for  inrol- 
ment. 

Thomas  Bell,  of  Don  Alkali  Works,  South  Shields,  for  improve- 
ments in  the  manufacture  of  sulphuric  add.  Sealed  24th 
March — 6  months  for  inrolment. 

Richard  Parris,  of  Long  Acre,  in  the  county  of  Middlesex,  mo- 
deller, for  improvements  in  machinery  or  apparatus  for  cutting 
and  shaping  cork.  Sealed  24th  March — 6  months  for  inrol- 
ment. 

William  Pidding,  of  the  Strand,  Gent.,  for  improvements  in  the 
construction  of  vehicles  used  on  railways  or  on  ordinary  roads. 
Sealed  24th  March — 6  months  for  inrolment. 

Edward  Hammond  BentaU,  of  Heybridge,  in  the  county  of  Essex, 
iron-founder,  for  improvements  in  the  construction  of  ploughs. 
Sealed  25th  March — 6  months  for  inrolment. 

John  Smith,  of  Bilston,  in  the  county  of  Stafford,  brass-founder, 
for  certain  improvements  in  locomotive  and  other  steam-engines. 
Sealed  25th  March — 6  months  for  inrolment. 

William  Thompson,  of  Salford,  in  the  county  of  Lancaster,  ma- 
chine-maker, and  John  Hewitt,  of  Salford  aforesaid,  machine- 
maker,  for  improvements  in  machinery  for  spinning,  doubling, 
and  twisting  cotton,  and  other  fibrous  substances.  Sealed 
27th  March — 6  months  for  inrolment. 

Jean  Jacques  Bourcarty  of  the  firm  of  Nicholas  Schlumberger  and 
Co.,  of  Gu6bwiller,  in  France,  for  improvements  in  preparing, 
combing,  and  spinning  wool,  and  other  fibrous  materials, — 
being  a  communication.  Sealed  27th  March — 6  months  for 
inrolment. 
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RECENT  PATENTS. 

7b  Daniel  Illingworth,  of  Bradford^  in  the  county  of 
York,  worsted  spinner,  for  certain  improvements  in  mO' 
cMnery  for  preparing  all  descriptions  of  taool  and  hair 
grown  vpon  anunals,  for  the  carding,  combing,  and  other 
mamtfactwring  processes. — [Sealed  22]id  August^  I860.] 

These  improyements  relate  to  the  machinery  employed  in 
the  preparation  of  those  wools  or  hairs  of  animals  which  are 
intended  either  to  be  subjected  to  a  subsequent  process  of 
combing,  as  in  the  ''  worsted'^  manufacture^  or  to  those  ope- 
rations by  which  such  materials  are  fitted  for  the  production 
of  *'  woollens/'  or  for  other  purposes. 

The  first  part  of  the  invention  includes  two  distinct  ma- 
chines^ the  one  more  particularly  applicable  to  the  preparation 
of  short  fibrous  substances,  and  the  other  suitable  for  opera- 
ting upon  all  descriptions  of  the  material, — the  object,  how- 
ever, of  both  being  to  open  and  cleanse  the  locks  (at  the 
same  time  preserving  the  fibre)  in  a  more  efficient  manner 
than  is  now  performed  by  the  ordinary  willow. 

The  second  part  of  tne  invention  relates  to  the  carding- 
engine,  and  consists  in  the  employment  of  a  pair  of  rollers  m 
front  of  the  ordinary  feed-rollers,  but  revolving  rather  slower, 
whereby  the  material  is,  in  some  measure,  straightened  before 
it  enters  the  machine. 

A  longitudinal  vertical  section  of  the  machine  for  preparing 
short  fibrous  substances  is  represented  at  fig.  1,  in  Plate  X. 
a,  is  the  frame-work,  b,  is  the  main  driving-shaft,  pro- 
vided with  a  pinion^  which,  through  the  medium  of  a  train 
of  wheels  and  pinions,  communicates  rotary  motion  to  one 
of  two  rollers  g,  g,  that  carry  an  endless  feed-apron  h,  h. 
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Two  rollers  t^  are  mounted  in  slots,  formed  within  standardsj 
attached  to  the  framing;  the  npper  roller  is  weighted  upon 
the  other  by  means  of  levers  and  weights;  and  they  are 
driven  through  the  intervention  of  the  train  of  pinions  actu- 
ated by  the  shaft  &.  Immediately  in  front  of  the  rollers  i, 
are  three  other  rollers j^/^y, — ^the  upper  one  being  pressed 
upon  the  surfaces  of  the  two  lower  ones  by  means  of  weighted 
levers  it.  The  surfaces  of  the  three  rollers  revolve  at  a  uni- 
form rate;  and  the  train  of  wheels^  whereby  they  are  driven^ 
is  so  calculated  as  to  cause  the  velocity  ot  their  peripheries 
to  exceed  that  of  the  peripheries  of  the  rollers  f,  so  as  to 
effSect  a  drawing  action.  In  front  of  the  rollers /^y,  is  placed 
a  revolving  fan  or  beater,  consisting  of  a  cylinder  of  metal^ 
or  other  suitable  material,  c,  upon  which  are  mounted  the 
beaters  /,  /.  The  fan  or  beater  is  enclosed  at  top  by  a  cylin- 
drical casing  d,  and  partly  at  its  lower  portion  by  a  grating  m ; 
and  it  is  mounted  upon  a  shaft  e,  which  is  caused  to  rotate 
bv  means  of  a  strap,  passing  from  a  pulley  affixed  to  the 
shaft  b.  Upon  the  axle  of  the  fan  or  bcaiter  there  is  a  puUey^ 
which  communicates  motion,  by  a  strap,  to  the  shaft  n,  of 
apother  &n,  consisting  of  broad  vanes  o,  o,  and  ^idosed 
within  a  concentric  case ;  and,  beyond  this,  there  is  an  air- 
tight casing  p,  having  its  bottom  formed  as  a  grating  /?*,  the 
apertures  of  which  communicate  with  a  box  for  the  reception 
of  dust  or  other  imparities.  Within  a  box,  attached  to  the 
framing  a*,  are  placed  two  cylinders  q,  q,  formed  of  perfo- 
rated metal,  or  other  suitable  material,  or  of  wire  gauze,  and 
mounted  upon  axles,  which  receive  a  slow  rotatory  motion 
from  the  main  shaft  b.  Beneath  the  cylinders  ;,  9,  is  placed 
an  exhausting  fan  r,  around  which  there  is  a  casing  «,  «; 
such  casing,  however,  does  not  extend  the  whole  width  of 
the  machine ;  and  it  is  provided  with  an  opening  »*,  at  each 
side,  communicating  with  a  passage,  formed  at  either  end  of 
the  fixed  board  z. 

The  operation  of  the  machine  is  as  follows:— The  wool, 
having  been  sorted  in  the  usual  manner,  is  placed  evenly 
upon  the  feed-apron  A,  which,  as  it  revolves,  conveys  the 
material  to  the  rollers  «,  whence  it  is  passed  on  to  the  draw- 
ing-rollers j.  By  the  action  of  these  rollers  it  is  partially 
pulied  apart  and  straightened,  so  that  it  may  be  more  easily 
operated  upon  by  the  fan  or  beater  c,  /;  and  this  beater,  as 
it  rapidly  revolves,  opens  the  entangled  locks,  and,  beating 
them  downwards  upon  the  grating  m,  separates  much  of  the 
dirt  or  other  extraneous  matter,  which  falls  through  the  open 
spaces  into  a  box  below.     The  material  is  next  operated  upon 
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by  the  fan  o,  which,  by  its  rapid  revolutioiis,  still  farther 
opens  the  entangled  locks,  and  drives  them  upwards  towards 
the  inclined  grating  p**  The  exhausting  apparatus  r,  by 
withdrawing  the  air  from  the  casing  p,  now  causes  the  opened 
wool  to  fly  onwards,  and  accumulate  upon  the  peripheries  of 
the  perforated  cylinders  q,  g, — ^the  dirt  and  other  impurities 
falling  through  the  grating  p*,  into  a  box  below.  As  the 
cylinders  revolve,  they  carry  forward  the  opened  material, — 
any  dirt  or  loose  impurities,  still  in  combination  therewith, 
bemg  drawn  through  the  perforations,  and  discharged  with 
the  air  through  the  apertures  «* ;  and  the  cleaned  wool  falls 
down  the  ind^ned  board  /,  ready  for  the  subsequent  ordinary 
operations.  For  the  purpose  of  preventing  the  wool  from 
being  drawn  by  the  exhaustion  of  air,  so  as  to  obstruct  its 
delivery  from  the  cylinders  g,  there  are  applied  blocks  y,  y, 
attached  to  bosses,  which  are  mounted  loosely  upon  the 
cylinder-shafts,  and,  extending  through  the  side-casing,  are 
affixed  to  the  fi*ame-work  of  the  machine.  The  patentee 
remarks  that,  if  desired,  only  one  cylinder  q,  may  be  em^ 
ployed;  and  also  that  other  modifications  of  arrangement 
may  be  made. 

The  second  improved  machine  is  shewn,  in  plan  view,  at 
fig.  2,  and  in  side  elevation  at  fig.  8.  The  frame-work  a,  sup- 
ports, at  one  end,  the  main  driving-shaft  6,  carrying  a  puUey 
c,  which,  by  means  of  a  strap,  communicates  rotary  motion 
to  a  cross-shaft  d.  On  this  shaft  there  are  four  cranks  e, 
connected  by  rods  f,  to  levers  g,  capable  of  vibrating  upon 
centres  A.  Each  lever  g,  carries  a  small  roller  i,  provided 
with  a  socket,  in  which  is  secured  a  beater/;  ana  to  each 
roller  t,  two  straps  k,  are  attached, — such  straps  being  wound 
upon  the  roller  in  reverse  directions,  and  secured  at  their 
other  ends,  and  at  opposite  sides  of  the  roller  i,  to  the  frame- 
work of  the  machine.  To  the  cranks  e,  are  also  connected 
other  rods/*,levers^,roller8 1*,  and  beaters/*; — the  arrange- 
ment being  precisely  the  same  as  at  the  other  end  of  the  ma- 
chine. At  each  side  of  the  frame-work  is  mounted  a  fluted 
roUer  /,  the  grooves  whereof  receive  a  series  of  endless  cords 
171,  which  also  pass  under  guide-rollers  n ;  and  such  cords 
constitute  a  flexible  and  open  table,  upon  which  the  wool  is 
to  be  beaten  by  the  rods  or  beaters/.  To  the  axle  of  one  of 
the  rollers  /,  is  affixed  a  pinion  o,  gearing  with  another  pinion 
p,  mounted  upon  an  upright  shaft  g ;  the  lower  end  of  which 
shaft  is  provided  with  a  pinion,  taking  into  the  teeth  of  ano- 
ther pinion,  mounted  upon  a  horizontal  shaft  r ;  and  this 
shaft  also  carries  a  Worm-wheel,  in  gear  with  a  worm  affixed 
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to  the  shaft  d:  by  which  arrangement  the  roller  (  is  caused 
to  revolve  and  carry  round  the  series  of  endless  strings  m. 
In  order  to  gain  a  support  for  the  strings  m,  and  to  keep 
them  a8under>  so  as  to  form  a  regular  grating,  there  are 
cross-pieces  s,  upon  which  they  rest, — such  pieces  being 
formed  with  a  corresponding  number  of  grooves  to  serve  as 
guides. 

In  the  foUovring  description  of  the  action  of  this  machine, 
the  various  movements  of  one  of  the  beaters  j,  are  first  ex- 

Elained  separately,  in  order  that  the  action  of  the  series  may 
e  more  readily  understood. 
Fig.  4,  is  a  detached  view  of  one  of  the  beaters  and  its 
immediate  appurtenances.  Suppose  the  parts  to  be  in  the 
position  represented  by  the  fine  dotted  Imes, — the  shaft  d^ 
being,  by  the  before-mentioned  means,  caused  to  revolve  in 
the  direction  of  the  arrow,  will,  through  the  intervention  of 
the  crank  e,  and  connecting-rod  y^  cause  the  lever  g,  to  turn 
upon  its  centre  of  motion  A, — thereby  carrying  with  it  the 
joUer  t,  and  drawing  forward  the  beater  j,  until  the  strap  k, 
shall  have  become  distended :  which  position  of  the  parts  is 
represented  by  the  full  or  unbroken  lines.  A  further  revolu- 
tion of  the  crank,  and  consequent  vibration  of  the  lever  ff, 
will  cause  the  now  tightened  strap  k,  to  effect  a  sudden  rota- 
tion of  the  roller  i;  and,  by  this  means,  the  beater  will  be 
thrown  over  and  brought  into  the  position  represented  by  the 
thick  dotted  lines.  The  crank  e,  still  revolving,  will  now 
draw  back  the  beater  in  a  nearly  horizontal  direction,  until 
the  strap  A^,  in  its  turn,  shall  have  become  distended ;  when, 
by  similar  means  to  those  already  described,  the  beater y,  will 
be  turned  over  to  its  original  position ;  and  so  on  for  each 
revolution  of  the  shaft.  In  fig.  3,  four  cranks  are  shewn, 
applied  to  the  shaft  d,  at  different  parts  of  the  circle  of  ro- 
tation; and  to  each  are  connected  two  beaters  and  their 
appendages,  acting  on  opposite  sides  of  the  machine, — ^by 
which  disposition  a  rapid  succession  of  blows  is  obtained; 
but,  if  desired,  there  may  be  a  less  or  greater  number  of 
beaters  employed.  The  machine  being  put  in  motion,  by 
any  suitable  driving  power,  the  fibrous  substance  to  be  opened 
and  cleaned  is  placed  upon  the  endless  cords  m ; — these  being 
kept  in  motion,  by  the  means  before  described,  carry  the 
material  slowly  forward,  so  as  to  bring  it  under  the  successive 
action  of  the  beatersj;  which,  as  they  alternately  descend, 
open,  by  their  batting  operation,  the  entangled  locks,  and 
cause  the  dirt  and  other  impurities  to  fall  between  the  cord 
grating  m,  into  a  box  below ;  and  the  opened  and  cleaned 
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mmterial  is  delivered  at  the  opposite  side  of  the  machiDe^ 
ready  for  the  ordinary  subseqaent  operations.  In  order  to 
prevent  a  sadden  concussion^  upon  the  return  of  the  beaters 
j\  to  their  starting  position,  a  stuffed  bag,  or  other  partiaUy 
elastic  substance,  y,  is  applied  at  each  extremity  of  the  machine; 
and  for  the  purpose  of  preventing  the  wool  from  being  drawn 
off  the  endless  travelling  cords,  side-boards  to,  are  attached  to 
the  frame-work, — such  boards  having  slots  formed  therein, 
in  order  to  admit  of  the  descent  of  the  beaters  j.  The  beaters 
y,  are  to  be  formed  of  bullock's  pizzle,  or  other  such  animal 
substance,  and  attached  to  the  rollers  i,  by  inserting  them  in 
sockets,  or  by  other  convenient  means :  they  may,  however, 
be  constructed  of  wood,  or  other  suitable  materials. 

The  improvement  in  carding-engines  is  shewn  in  the  par- 
tial sectional  view,  fig.  5.  a,  a,  are  the  ordinary  feed-rollers, 
and  b,  b,  are  the  additional  rollers,  placed  in  front,  and  caused 
to  revolve  at  a  rate  somewhat  slower  than  the  rollers  a,  a : 
by  which  arrangement  the  material  is  held  back  from  the 
feed,  so  as  to  be  pulled  out  and  partially  straightened  before 
it  is  received  by  the  carding-engine. 

The  patentee  claims.  Firstly,  as  applied  to  the  preparation 
of  wool  and  other  hairs  of  animals, — the  use  of  the  revolving 
fan  or  beater  c,  /;  also  the  general  combination  and  construc- 
tion of  machinery,  shewn  at  fig.  1.  Secondly, — ^the  employ- 
ment of  an  instrument,  or  series  of  instruments,  actuated  by 
a  revolving  shaft  or  shafts,  so  as  to  effect  a  beating  action 
upon  the  material  as  it  passes  through  the  machine;  also 
constructing  the  beaters,  used  for  the  purpose  above  set  forth, 
of  bullock's  pizzle,  or  other  such  animal  substance.  Thirdly, 
—the  employment  of  the  rollers  b,  b,  described  with  refer- 
ence to  fig.  5. — [InroUed  February,  1851.] 


To  William  Edward  Newton,  of  the  Office  for  Patents, 
66,  Chaneery4ane,  in  the  county  of  Middlesex,  civU  engi- 
neer, for  improvements  in  machinery  for  carding  cotton, 
wool,  or  other  fibrous  materials,  and  in  apparatus  for  pre- 
paring or  setting  the  cards  of  carding-engines, — being  a 
communication. — [Sealed  11th  June,  I860.] 

This  invention  relates  to  the  preparation  of  drums,  cylinders, 
or  rollers,  for  the  reception  of  wire  cards;  and  also  to  the  pro- 
duction of  rollers  suitable  for  setting  or  grinding  such  wire 
cards;  and  it  consists  in  providing  them  with  a  covering  of  sheet 
paper,  upon  which,  in  the  one  case,  the  cards,  either  in  sheet 
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or  in  fiUet,  may  be  attached,  a&d,  in  the  other  caae,  a  coating 
of  emery  or  other  such  material  may  be  applied. 

The  drumay  cyUnderB,  or  rollersy  to  be  prq>aied,  may  be 
conatmcted  in  any  manner  now  usually  pracUaed,  aa  far  aa 
relates  to  the  framework  thereof^  and  may  be  covered  with 
sheet-iron,  as  is  well  understood ;  or  they  nay  be  of  cast-iron, 
if  desired.  If  the  former  of  these  constructions  be  adcqpted, 
there  will  probably  eiist  a  certain  degree  of  inequality  in  the 
periphery  of  the  cylinder,  drum,  or  roller;  and  this  inequality 
la  first  to  be  removed, — which  may,  in  a  great  measure,  he 
accomplished  by  hammering  or  othendae  equaliaing  the  sur- 
face; but,  in  order  to  gain  a  perfecdy  cnrlindrical  periphery, 
it  will  be  found  convenient  to  adopt  the  ioUowing  inethod : — 
A  layer  of  oil  paint  is  laid  upon  the  sheet-iron,  ud  a  quantity 
of  fine  sand  sprinkled  thereon;  and  when  this  has  become 
dry,  a  mixtur^  formed  ot  heated  glue  and  sand  (of  a  consistence 
doable  of  being  used  with  a  trowel),  is  simad  upon  the  sur- 
£ice  to  be  prepared ;  and  the  drum,  cylinder^  or  roller,  is 
placed  in  a  lathe,  for  the  purpose  of  scraping  or  turning  off 
the  superabundant  sand  and  glue:  by  which  opmtion  the 
inequalities  will  have  become  filled  up,  and  a  sufficiently  true 
cylindrical  surface  obtained.  In  using  the  above  mixture,  care 
should  be  tdcen  to  sift  the  sand,  and  to  cause  it  to  be  per- 
fectly mixed  with  the  glue,  so  as  to  obtain  a  homogeneoua 
compound.  It  will  also  be  necessary  to  turn  or  scn^  off  the 
composition  before  it  becomes  perfectly  dry  or  hard ;  and  this 
should  be  done  by  a  slow  motion  of  the  lathe,  as  otherwise 
die  layer  may  be  wholly  or  in  part  thrown  off.  The  mixture 
of  glue  and  sand  having  been  allowed  to  dry,  a  layer  of  paper, 
which  haa  been  covered  with  a  composition  of  glue  and  gum- 
arabic  (the  latter  in  the  proportion  of  about  ten  per  cent.)  is  to 
be  placed  thereon ;  and  uter  this  is  perfectly  dry,  another 
layer  is  in  like  manner  to  be  applied ;  and  so  on  until  a  suffi- 
cient thickness  has  been  obtained.  After  which,  a  coating  of 
glue  is  to  be  spread  evenly  over  the  surface,  and  then  sprinkled 
with  fine  sifted  sand ;  and  when  this  is  dry,  a  paste,  similar 
to  that  before  described,  is  to  be  prepared  and  spread  upon  the 
periphery  of  the  cylinder  or  roUer,  which  is  to  be  again  placed 
m  the  lathe  and  the  surface  rendered  true,  as  before  directed. 
If  the  inequalities  be  considerable,  this  operation  may  be  re- 
peated,— care  being  taken  to  aUow  the  paste  to  dry  between 
each  application.  The  cylinder,  drum,  or  roller  (if  perfectly 
dry),  will  now  be  ready  to  receive  the  finishing  part  of  ita 
preparation.  For  this  purpose,  a  sheet  of  paper  is  to  be  laid 
accurately  over  its  surface  with  cold  starch ;  and  when  this  is 
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drjf  two  coats  of  varnish  are  to  be  appfied :  the  operation  will 
then  be  complete. 

Whc^  cylindera  or  rolliBrB  of  dut-iron  are  employed^  the 
applifiafion  of  the  paste  for  the  parpoee  of  gaitaing  a  cylindrical 
sorfece  may  be  diiq>en8ed  with,  if  desired,  by  turning  the 
metal  in  a  lathe,  so  as  to  ^t  the  required  truth :  the  finidbing 
by  mean^  of  the  pasty  milture  wiU,  however,  still  be  applicable. 

In  order  to  attach  sheets  of  cards  to  the  cyUbders  or  rollers, 
prepared  ad  described,  nails  may  be  used,  as  in  the  ordinary 
manner,-^^tJhe  layers  of  paper  being  laid  on  to  a  thickness  suf- 
ficient for  the  length  of  nail  emploted.  In  cases  where  fillets 
are  used,  a  thick  sheet  of  paper  only  diay,  if  desired,  be  ap- 
plied, and  the  fillets  attachied,  by  means  of  screws,  to  the  rings 
or  other  parts  of  the  cylinder,  cct.,  or  by  nails ;  for  the  recep« 
tion  of  which  a  plug  of  wood  is  provided,  as  ordinarily 
practised. 

In  order  to  prepare  rollers  for  the  reception  of  emery,  or 
other  such  grinding  substance,  the  process  abeady  described 
is  to  be  followed, — excepting  that  it  is  preferred  to  usd  paint 
instead  of  vamidi  for  finishing  the  surfoce,  upon  which  the 
emery  is  to  be  applied  in  the  usual  mtoner. 

The  patentee  remarks,  in  conclusion,  that  he  does  not  claim 
the  covering  of  cylinders  or  rollers  with  papier-mach£,  or  pa- 
per pulp,  as  he  is  aware  that  something  of  this  kind  has  been 
heii^fore  done. 

He  claims.  First, — ^the  covering  of  orKuders,  drums,  or 
rollers,  employed  in  the  operation  of  carding,  with  a  layer  or 
hyen  of  pifper,  for  the  purposfe  above  set  forth.  Secondly,— 
the  covering  of  rollers,  used  for  grinding  or  setting  the  cards 
of  carding  machines,  with  a  layer  or  layers  of  paper,  upon 
which  emery  or  other  such  substance  may  be  apphed;  also, 
the  combination  of  opeitetions,  above  described^  for  obtaining 
a  suitable  cylindrical  surface  on  the  cylinders,  drums,  or  rol- 
lers of  caroing-engines,  and  for  the  rollers  employed  in  set- 
ting or  grinding  wire  cards. — [IhroUed  December,  1850.]' 


iX  J< 


To  John  Clarkson  Milns  and  Samuel  Pick8tonb>  of 
Rat  cliff e  Bridge,  in  the  county  of  Lancaster,  mamrfac^ 
twrer8,for  certain  improvements  in  machinery,  or  appara^ 
tus  used  in  spinning,  doubling,  and  weaving  cotton^  flasp, 
and  other  fibrous  ^stances. — [Sealed  11th  Jan.>  1851.] 

The  improvements  which  constitute  this  invention  consist, 
firstly,  in  the  employment  of' apparatus  for  conveying'moisture 
to  cotton  and  other  fibrous  materials  while  in  progress  of 
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being  span ;  secondly,  in  the  application  to  doobling-madbines 
of  a  roller  or  rollers  for  conreying  moisture  to  the  yams  in 
progress  of  being  doubled,  or  for  operating  upon  the  surfiices 
of  tne  same  after  they  have  been  moistened  by  the  usual 
method,  so  as  to  effect  a  smoothing  of  the  fibres ;  thirdly,  in 
the  application  of  an  arrangement  of  roller  or  rollers  for  con- 
veying starch  or  other  gummy  substance  to  fibrous  materials 
during  the  operations  of  spinning  and  doubling;  fourthly, 
in  the  application  to  spinning  and  doubling-machines  of  ^>- 
paratus  lor  distributing  artificial  heat,  for  the  purpose  of 
drying  cotton  and  other  fibrous  materials  which  have  been 
moistened  during  the  operations  of  spinning  and  doubling ; 
fifthly,  in  the  application  of  cork  washers  for  effecting  the 
drag  of  spinning  and  doubling-machines ;  and  sixthly,  in  a 
method  of  constructing  and  adjusting  the  guides  for  the 
'*  rising  shuttle-boxes  "  of  looms. 

In  Plate  XI.,  fig.  1,  represents  a  partial  sectional  view  of  a 
throstle-frame,  with  the  first  improvement  applied  thereto. 
The  rovings  proceed  from  the  creeled  bobbms  through  a 
series  of  guides  a,  and  thence  between  two  rollers  b.  These 
rollers  are  of  wood  or  other  suitable  material,  and  covered 
with  doth  or  other  absorbent  substance ;  they  are  of  suflScient 
length  to  take  in  the  whole  range  of  rovings  to  be  spun ;  and 
the  lower  one  is  partly  immersed  in  a  trough  c,  containing 
water.  The  rollers  b,  turn  in  bearings  at  either  end ;  and 
the  under  one  is  connected  to  a  moving  part  of  the  machine^ 
by  means  of  suitable  gearing,  so  that  its  sur&ce  shall  revolve 
at  the  same  rate  as  the  surfaces  of  the  ordinary  rollers  d. 
The  axis  of  the  upper  roller  b,  is  mounted  in  slots,  so  as  to 
press,  by  its  weight,  upon  the  under  one,  and  revolve  by 
friction  of  contact.  By  this  arrangement  of  apparatus,  the 
rovings,  as  they  are-  drawn  onwards,  will  become  moistened 
by  the  roller  A,  and  their  fibres  therefore  be  caused  to  be 
closer  and  more  even,  when  they  are  spun  into  yam.  It 
will  be  necessary  to  cover  the  ordinary  rollers  d,  between 
which  the  rovings  pass,  with  brass  or  other  substance  that 
will  not  rust. 

The  second  improvement  is  shewn  at  fig.  2,  which  repre- 
sents a  partial  sectional  view  of  a  doubling-frame.  The  threads 
proceed  from  the  creeled  bobbins  a,  and  thence  are  con- 
ducted through  guides  b,  mounted  upon  the  side  of  a  trough 
c,  containing  the  water  or  other  liquid  intended  to  be  conveyed 
to  the  threads,  and  in  which  a  roller  d,  is  partly  immersed. 
The  roller  is  made  of  wood,  covered  with  flannel,  or  other 
woven  cloth,  or  felt,  or  other  such  substance,  and  provided 
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with  axes,  which  turn  in  bearings  affixed  to  the  ends  of  the 
trough ;  and  on  one  axis  is  fixed  a  toothed  wheel  e,  taking, 
into  a  pinion /,  on  the  axle  of  one  of  the  delivering  rollers. 

The  yams,  after  passing  through  the  guides  b,  are  carried 
over  the  roller  d;  thence  around  Uie  roller  g,  and  back  again, 
so  as  to  pass  round  the  glass  guides  A ;  and  then  between  the 
rollers  g,  i,  to  the  fiver,  as  usual.  By  this  arrangement,  the 
roller  d,  will  be  made  to  revolve  in  the  direction  of  the  arrow, 
and  its  periphery  will  rub  against  the  yams  which  are  passing 
onward  in  die  contrary  direction,  and  smooth  down  the  out- 
side fibres,  so  as  to  cause  them  to  incorporate  with  those  com- 
posing the  main  part  of  the  yams.  At  the  same  time,  the 
revolution  of  the  roUer  in  the  trough  c,  will  constantly  supply 
it  with  a  sufficient  quantity  of  the  liquid  therein  to  enable  it 
to  transfer  the  necessarv  amount  of  moisture  to  the  yams,  as 
usually  required ;  and  this  liquid  will  also  attach  together  the 
outside  fibres,  as  they  are  smoothed  down  by  the  rubbing 
action. 

Although  in  the  above  description  only  one  roller  d,  is 
mentioned,  yet,  if  desired,  two  or  more  may  be  employed, 
acting  successively  upon  the  surface  of  the  yams.  Also,  in 
place  of  the  roller  travelling  in  a  direction  contrary  to  that  of 
the  thread,  it  may  be  caused  to  rotate  the  other  way. 

Instead  of  the  arrangement  above  described,  a  modification 
thereof  may  be  adopted,  by  causing  the  yams  to  pass  through 
water,  after  the  ordinary  manner  of  doubling  machines,  and 
be  subsequently  submitted  to  the  action  of  a  revolving  surface 
or  surfaces,  so  as  to  effect  the  required  smoothing  of  the  fibres. 

In  carrying  out  the  third  improvement,  the  patentees  sub- 
stitute for  the  water  in  the  trough  c,  a  solution  of  starch,  or 
other  gummy  substance,  usually  employed  for  imparting  stiff- 
ness to  textile  materials ;  whereby  the  rovings  (in  the  case  of 
spinning)  wiU  be  saturated  therewith,  and  their  fibres  at  the 
same  time  smoothed, — ^rendering  the  usual  subsequent  opera- 
tion of  dressing  unnecessary. 

The  fourth  improvement  is  shewn  applied  to  fig.  2.  At 
any  convenient  part  of  a  doubling-frame,  is  applied  a  pipe  or 
chamber  k,  extending  throughout  the  range  oi  bobbins,  and 
connected,  at  one  end,  to  a  steam  generator,  or  other  appara- 
tus, capable  of  generating  heat ;  which,  b^g  difi\i8ed  along 
the  pipe  or  chamber  k,  wiU  effect  the  drying  of  the  material, 
as  it  is  in  process  of  being  spun  or  doubled. 

By  the  adaptation  of  this  drying  process  to  spinning  or 
doubling  machines,  in  which  the  material  has  been  moistened, 
the  fibres  are  prevented  from  rising  from  their  smoothed  po- 
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rition ;  voA^  in  the  ease  of  doubling,  the  eolon  of  partj- 
ookM*ed  threads  are  prevented  from  numing  into  eaefa  other; 
and  a  greater  deameas  of  effeet  is  eonaequently  attained. 

The  fifth  part  of  the  invention  eonmata,  as  before  stated,  in 
the  use  of  cork  for  the  "  drag-washers^'  of  spinning  and 
doubling-machines.  By  the  substitution  of  this  materud  less 
alteration  in  the  drag  will  take  place  upon  the  washers  be- 
coming oily,  and,  eonaequently,  a  more  even  action  will  be 
obtained. 

The  sixth  improvement  is  shewn  at  figs.  8,  and  4, — ^Ae 
finrmer  being  a  sectional  elevation  of  part  of  the  lathe  of  a 
loom,  provided  with  a  ^'  rising  shuttle-box,''  and  the  latter  a 
sectional  plan  view  of  the  same,  a,  is  the  rising  shuttle-box, 
to  the  hinder  part  of  which  slides  b,  are  attached.  These 
slides,  according  to  the  ordinary  mode  of  construction,  move 
in  guides^  one  side  only  of  which  is  adjustable,  in  order  to 
compensate  for  slackness,  oeeasioned  by  wear :  consequently, 
the  rising  box  cannot  be  ke|»t  in  the  same  transverse  position, 
and,  by  continual  wear  agamst  the  front  guide,  it  protrudes 
forward  beyond  its  proper  situation,  so  as  to  obstruct  the 
free  passage  of  the  shuttle  from  the  opposite  side  of  the  ma- 
chine. Now  the  patentees  make  both  aides  of  the  guides 
adiustable,  and  are  thereby  enabled  to  keep  the  rising  box  in 
a  line  with  the  shuttle-race.  To  the  lathe  of  the  loom  is 
affixed  a  bar  r,  on  which  is  mounted  a  plate  d,  having  a 
flange,  which  constitutes  one  side  of  the  guide  for  the  slide  A, 
of  tibe  rising  box  o;  and  upon  this  plate  d,  there  is  another 
plate  «, — its  edge  forming  the  other  side  of  the  guide.  The 
plates  dy  and  «,  are  capable  of  moving  independently  of  each 
other,  and  of  being  confined  together  in  any  required  position 
by  means  of  tightening  bolts,  which  pass  dirough  slot^  in 
them,  and  are  screwed  into  the  bar  c.  By  this  arrangement 
of  parts,  the  slide  &,  and,  consequently,  the  shuttle-box,  may 
be  adjusted  in  a  backward  or  forward  direction,  and  at  the 
same  time  kept  sufficiently  tight  in  the  guid^  by  the  inde- 
pendent adjustment  of  the  plates  d^  and  e.  The  patentees 
remark,  that  they  have  shewn  the  outward  end  of  the  shuttle- 
box  furnished  with  guides  of  the  usual  arrangement, — ^there 
being  no  positive  necessity  for  the  application  of  their  im- 
provement in  that  situation ;  but,  if  desired,  it  may  be  adopted. 

The  patentees  daim.  Firstly, — ^the  application  of  water  to 
cotton  and  other  fibrous  materials  as  they  pass  through  the 
spinning-machine.  Secondly, — ^the  application  of  a  revolv- 
ing su]^EU»  or  surfiices  for  conveying  moisture  to  yams  aft 
they  pass  through  the  doubling-machine,  or  for  revolving  in 
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contact  with  such  yarm  after  thej  haie  been  moistened  by 
the  usual  or  other  method  adopted  in  doabling.  Thirdly^-— 
the  appUcation  of  starchy  or  other  gummy  or  stifiening. sub- 
stance, to  cotton  and  other  fibrous  materiak,  as  they  pass 
throQgh  the  spinning  or  doubling-machine,  by  means  of  a 
roller  or  roUers,  partly  immersed  in  the  starch  or  other  such 
substance.  Fourthly,— the  application  of  apparatus  ibr  sob>- 
▼eying  artificial  heat  to  cotton  and  other  fibrous  mateniab, 
after  they  have  been  moistened  in  the  spinning  or  doubling- 
machine.  Fifthly, — ^the  application  of  eoek  for  oonstitnting 
the  drag-washers  of  spinning  and  doubling-onachines*  Sixthly, 
— so  constructing  the  guides,  in  which  the  rising  shuttle- 
boxes  of  looms  work,  that  each  side  thereof  shall  be  capable 
of  independent  adjustment. — [Inrolled  July,  1851.] 


To  John  Harbison,  of  Blackburn,  in  the  county  of  Lan- 
caster, for  certain  improvements  in  the  mantfacture  of 
textile  fabrics,  and  in  the  preparation  of  yams  or  threads 
for  weavinff. — [Sealed  27th  May,  1851.] 

This  invention  consists,  firsdy,  in  improvements  upon  the 
methods  now  practised  of  effecting  a  v^g  positive  motion 
of  the  doth-beam  of  looms,  or  of  the  warp-beam  theieof,  so 
as  to  cause  a  constant  length  of  warp  (or  ueariy  so)  to  be 
taken  up  for  a  given  number  of  picks.  This  effect  is  accom- 
plished oy  two  distinct  features,  which  may  be  used  separately 
or  in  combination,  as  may  be  desired.  According  to  the  first 
of  these  (and  supposing  the  doth-beam  to  be  driven)  the  rod 
or  other  apparatus,  which  gives  motion  to  the  driving  dick, 
is  suspended  from  tiie  surface  of  the  work  in  course  of  being 
woven;  so  that,  upon  an  increase  of  diameter  taking  place, 
the  rod  is  caused  to  rise,  and,  by  shifting  its  point  of  connec- 
tion, with  regard  to  the  centre  upon  which  the  driving  appa- 
ratus turns,  effect  a  diminution  of  action,  and  thereby  a 
decreased  rate  of  revolution  in  the  work-beam.  The  second 
feature  consists  in  the  use  of  ratchet-wheels  and  eatches  of 
peculiar  construction  or  arrangement, — the  object  being  to 
cause  the  necessary  alterations  in  the  rate  of  revolution  im- 
parted to  the  cloth  or  warp-beam,  to  be  effected  by  changes 
as  nearly  as  possible  approaching  to  continuous  action. 
Whereas,  in  the  methods  usually  employed,  where  positive 
motions  are  adopted,  the  driving  click  can  only  vary  the  rate 
of  revolution  by  intervals,  corresponding  to  the  space  of  one 
tooth  of  the  rachet-whed — an  interrupted  rate  of  progressioq. 
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not  in  constant  proportion  to  the  increasing  diameter  of  the 
work ;  for^  in  such  arrangement,  the  undue  variation  in  the 
rate  of  drawing  off  the  warp  continues^  until  sufficient  gradual 
alteration  in  the  driving  parts  shall  have  been  effected  to  cause 
the  ratchet-wheel  to  be  driven  one  whole  tooth  less, — ^thus 
causing  an  abrupt  change^  which  is  productive  of  much 
irregularity  in  the  fabric.  To  avoid  this,  the  patentee  causes 
the  changes  to  take  place  by  more  frequent  steps ;  and  this 
he  accomphshes  in  two  ways, — ^firstly^  bjr  so  arranging  or 
oonstructmg  the  driving  parts,  that  the  points  of  the  click  or 
cUcks,  and  the  teeth  of  the  ratchet-wheel,  are  situated 
obliquely  to  each  other;  and,  secondly,  by  the  employment 
of  certam  apparatus,  operating  upon  the  driving-wheel  by 
friction  of  contact. 

The  second  part  of  the  invention  relates  to  improvements 
upon  the  machinery  for  dressing  or  siring  yams,  for  which 
letters  patent  were  granted  to  William  Henry  Hornby,  and 
William  Kenworthy,  September  26th,  1839*;  and  which 
improvements  are  also  applicable  to  other  sizing  or  dressing 
machines,  where  yams  or  threads  are  passed  through  the  ap- 
paratus from  beams  whereon  they  have  been  wound.  The 
objects  of  this  part  of  the  invention  are  four  in  number. 
Firstly,^-*to  gain  the  opportunity  of  changing  the  number  of 
ends  required  for  the  weaver's  warp,  without  the  necessity  of 
removing  one  of  the  beams  of  the  sizing  or  dressing  machme, 
and  replacing  it  by  another  of  different  quantity.  This  is 
effected  by  winding  a  portion  of  the  ends  upon  distinct 
bobbins,  which  are  strung  side  by  side  upon  an  axis,  instead 
of  winding  them  upon  bLns,  as'uaual ;  ^  that,  if  a  wan,  of 
fewer  ends  be  required,  the  change  can  be  accomplished  by 
removing  one  or  more  of  the  bobbins. 

The  second  improvement  in  this  class  of  machinery  con- 
sists in  mounting  the  beams,  which  carry  the  yams  to  be 
dressed  or  sized,  upon  distinct  portions  of  framework,  which 
can  be  moved  independently  of  each  other;  and  also  in  the 
employment  of  apparatus  for  raising  the  yams  or  threads,  so 
as  to  afford  space  and  convenience  for  the  workman  to  remove 
a  beam,  when  desired. 

The  third  improvement  consists  in  the  application  of  suit- 
able apparatus  for  moving  and  retaining  the  beams  at  different 
elevations,  for  the  purpose  of  allowing  the  ends  proceeding 
from  one  beam  to  run  clear  of  those  proceeding  from  the 
others. 

*  For  deBcription  of  this  invention,  see  Vol.  xix.  of  our  present  Series, 
p.  819. 
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The  fourth  improvement  consists  in  the  employment  of  a 
peculiarly-formed  brushy  for  brushing  the  yams  as  they  pass 
throu^  the  sizing  apparatus. 

In  Plate  XI.^  fig.  1,  is  a  partial  side  view  of  a  loom^  with 
portions  of  these  improvements  applied  thereto ;  and  fig.  2,  is 
a  plan  view  thereof.  On  the  tappet-shaft  a,  is  keyed  an  ex- 
centric^  that  acts  upon  a  rod  b ;  and  to  this  rod  b,  is  jointed 
an  arm  c,  the  upper  part  whereof  carries  a  rod  d,  that  rests 
upon  the  work-beam^  and  by  which  therefore  the  rod  b,  is 
suspended.  The  outward  end  of  the  rod  b,  carries  a  pin^  which 
works  in  the  slot  of  a  bell-crank  lever  e,  that  turns  upon  a 
centre  at/  and  is  continually  pressed  downwards  by  a  weight 
ff.  To  the  bell-crank  lever  e,  is  jointed  a  rod  h,  connected  by 
a  centre  pin  t,  to  a  lever  y,  vibrating  loosely  upon  a  centre  k ; 
and  upon  the  pin  i,  are  mounted  a  number  of  driving-clicks  I, 
which  are  kept  in  position  by  lugs,  extending  from  the  leverj. 
These  clicks  (in  this  instance,  six  in  number)  take  into  the 
teeth  of  a  ratchet-wheel  m,  which  drives  the  warp-beam  by 
any  ordinary  train  of  wheels,  n,  are  the  detaining-clicks^ 
corresponding  in  number  with  the  clicks  /.  The  several  clicks 
of  each  set  are  of  different  lengths, — each  one  extending  be- 
hind or  before  the  adjacent  click,  to  the  amount  of  one-sixth 
of  the  whole  space  occupied  i>y  a  tooth. 

Upon  the  loom  being  put  in  motion,  the  excentric  on  the 
tappet-shaft  will,  through  the  intervention  of  the  rod  b,  cause 
the  bell-crank  lever  e,  to  vibrate  upon  its  centre/  and  thereby 
carry  upwards  the  rod  h ;  which  motion  will  thrust  one  of  the 
clicks  against  a  tooth  of  the  ratchet-wheel,  and  effect  the 
taking  up  of  the  work ;  and  when  this  has  been  effected,  the 
weight  ff,  will  bring  the  clicks  down  to  their  former  position, 
and  keep  the  rod  b,  in  contact  with  the  excentric,  ready  for 
another  upward  motion.  Upon  the  work-beam  increasing  in 
diameter,  the  rod  d,  will  rise,  carrying  with  it  the  arm  c,  and 
thereby  shifting  the  pin  of  the  rod  b,  in  the  slot  of  the  lever 
e;  the  effect  of  which  will  be,  that  the  upper  arm  thereof 
will  be  moved  by  each  throw  of  the  excentric  through  a 
greater  space,  and  proportionately  diminish  the  lift  of  the  rod 
h,  and,  consequently,  the  driving  extent  of  the  clicks  I;  and 
thus  the  work-beam  will  be  caused  to  turn  a  less  portion  of  a 
revolution,  so  as  to  have  a  constant  amount  of  surface  mo- 
tion. The  lower  end  of  the  rod  A,  is  mounted  in  a  slot  of 
the  lever  e;  and  therefore,  by  shifting  it  backward  or  forward 
therein,  and  adjusting  its  position  by  a  tightening  screw,  a 
permanent  alteration  may  be  made  in  the  motion  of  the  driv- 
ing  click  or  clicks,  so  as  to  vary  the  length  of  warp  drawn 
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off  for  8  given  number  of  pieks,  acoordmg  to  the  fabric  re- 
quired to  be  manuiactared.  In  order  to  explain  the  grada^ 
tions  by  which  the  change  takes  place^  it  will  be  necessary  to 
refer  to  figs.  S,  4,  and  5,  which  are  diagrams  illustrative  of 
the  principle.  In  fig.  8>  let  a»  i,  e,  d,  e,/,  represent  a  series 
of  clicks,  capable  of  turning  upon  a  centre-pin,  independently 
of  each  other,  and  let  the  space  between  i,  and  7,  indicate 
the  length  of  one  tooth  of  the  ratchet-wheel.  Supposing 
(for  the  sake  of  clearness)  that  one  tooth  only  be  moved  at  a 
time,  the  operation  will  be  as  follows  :*->As  long  as  no  change 
takes  place,  the  dick  a,  will  travel  to  and  fro  between  i,  and 
7,  moving  the  wheel  through  that  space  at  each  vibration,  and 
assuming,  alternately,  the  positions  represented  at  figs.  8, 
and  4.  Now,  supposing  that  its  sphere  of  action  were  di- 
minished, so  that  it  carried  the  line  i,  through  ^  only  of  the 
tooth,  its  return-motion  would  then  bring  it  into  the  position 
of  fig.  5 ;  and,  if  acting  alone,  it  would  travel  to  and  fro 
without  producing  any  effect  upon  the  ratchet-wheel ;  but  it 
will  be  observed  that  the  dick  d,  has  now  assumed  a  position 
coincident  with  the  line  l,  and  will  therefore  carry  forward 
the  ratchet-wheel  through  a  space  equal  to  f  of  a  tooth  at  the 
next  vibration.  If  the  motion  of  the  clicks  be  now  reduced 
another  sixth,  that  represented  at  c,  wiU  drive  the  ratchet- 
wheel  forward  ^  of  a  tooth ;  and  so  on  at  each  change. 

In  the  figures  above  referred  to,  the  dicks  are  so  disposed 
as  to  range  in  a  direction  oblique  to  the  teeth  of  the  ratchet- 
whed ;  but  the  same  effect  may  be  produced  by  employing 
one  didE  only,  acting  upon  a  wheel  provided  with  several  sets 
of  teeth,  arranged  obliqudy  across  its  periphery.  Fig.  6,  re- 
presents this  arrangement  m  partial  plan  view,  a,  6,  c,  d,  e,/, 
are  portions  of  several  ratchet-wheels,  united  so  as  to  move 
bodily  together,—- or  the  whole  may  be  cast  in  one  piece.  The 
teeth  of  these  are  placed  in  advance  of  each  other,  at  intervals 
of  ^th  of  a  tooth ;  and  therefore,  upon  motion  b^g  commu- 
nicated to  the  single  didc  a,  the  effect  will  be  the  same  as 
described  in  reference  to  figs.  8,  4,  and  5 ;  for,  as  a  diminu- 
tion of  vibration  is  effected,  the  click  will  progressively  act 
upon  the  teeth  placed  in  advance  of  each  other,  and  thus 
diminish  its  driving  effect  by  spaces  corresponding  to  ^th  of 
a  whole  tooth. 

The  other  method  of  actuating  the  driving-wheel  for  taking- 
up,  is  shewn  at  fig.  7.  j9,  is  a  drum,  to  be  substituted  for 
the  driving  ratchet-wheel  usually  employed :  the  periphery  is 
grooved,  with  lines  cut  at  an  angle  to  each  other,  so  as  to 
constitute  a  roughened  surface.     Upon  the  axle  of  this  drum 
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is  mounted  (so  as  to  be  capable  of  turning  loosely  thereon)  a 
lever  g,  on  which  is  jointed  an  arm  r,— one  end  thereof  being 
connected  to  a  rod  answering  to  that  shewn  at  h,  in  fig.  1, 
and  the  other  carryings  by  means  of  a  joint-pin  t^,  a  ccmcave- 
formed  piece  e,  provided  with  a  block  of  leather^  or  other 
slightly-yielding  substance.  Above  this  apparatus  there  is  a 
lever  s,  turning  on  a  centre-pin  t,  fixed  to  any  convenient 
stationary  part  of  the  loom^  and  carrying  a  concave  surface  u, 
similar  to  that  shewn  at  6.  Upon  an  upward  motion  bdng 
given  to  the  rod  h,  through  the  agency  of  the  parts  described 
in  reference  to  figs.  1^  and  2,  or  by  other  means^  the  arm  r, 
will  be  turned  upon  its  centre  of  motion,  so  as  to  press  the 
concave  piece  e,  agabst  the  periphery  of  the  drum  p, — the 
centre-pin  v,  providing  for  a  concentric  contact  of  the  two 
surfaces.  A  further  upward  motion  of  the  rod  h,  will  now 
cause  the  drum  p,  to  turn  a  portion  of  a  revolution,  and  thus, 
through  the  intervention  of  any  ordinary  train  of  gear,  afford 
the  necessary  taking-up  of  the  work.  During  this  action,  the 
periphery  of  the  drum  will  have  slipped  past  the  concave  surr 
&ce  tf, — the  lever  s,  yielding  by  turning  upon  its  centre-pin  U 
On  the  rod  A,  descending,  the  arm  r,  will  turn  in  a  reverse 
direction,  so  as  to  bring  the  surface  e,  free  from  the  periphery 
of  the  drum,  and  restore  it  to  its  former  position,  reaay  for 
again  effecting  the  taking-up  motion.  A  retrograde  motion 
of  the  drum  p,  is  prevented  by  the  action  of  the  surface  u; 
inasmuch  as  the  roughened  penphery  will  not  allow  a  slipping 
to  take  place;  and  the  stud  t,  will  prevent  the  arm  from  turn* 
ing  downward^  upon  its  centre ;  for,  to  accomplish  that  move- 
ment, the  thick  dotted  lines,  shewn  at  fig.  7,  must  be  straight- 
ened :  an  effect  which  cannot  be  produced,  as  the  outward 
end  of  each  is  a  fixed  point.  In  this  arrangement,  the  change 
of  extent  in  the  taking-up  action  is  not  governed  by  any  de« 
finite  points  upon  the  driving-wheel;  but  every  minute  altera*- 
tion  given  to  the  motion  of  the  rod  h,  by  the  method  shewn 
at  fig.  1,  or  by  other  means,  will  effect  a  corresponding  change 
in  the  extent  of  revolution  imparted  to  the  work-beam. 

If  desired,  the  improved  method  of  regulating  the  extent 
of  motion  communicated  to  the  driving-wheel,  may  be  applied 
in  conjunction  with  ordinary  clicks  and  ratchet-wheels;  and 
the  improved  construction  of  clicks  and  ratchets,  and  also  the 
apparatus  described  in  reference  to  fig.  7,  may  be  used  with 
other  arrangements  of  parts,  for  governing  the  extent  of  their 
action :  they  are  merely  shewn  together  for  the  convenience 
of  description.  Either  of  the  improvements  may  be  applied 
to  the  purpose  of  letting  off  the  warp,  instead  of  taking  up 
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the  woven  fabric :  in  which  case  the  work-roller  may  be  tamed 
by  weights,  as  is  well  understood. 

The  improyements  in  dressing  or  sizing  madiines  are  shewn 
at  figs.  8,  and  9 ; — ^fig.  8,  being  a  side  elevation  of  part  of  a 
machine,  upon  the  patent  principle  of  Messrs.  Hornby  and 
Kenworthy,  and  fig.  9,  an  end  view  thereof.  Instead  of  using 
a  beam  the  whole  width  of  the  machine,  the  patentee  mounts 
a  series  of  bobbins  a,  6,  c,  d,  &c.,  upon  an  axis,  and  secures 
them  thereto,  so  that  they  shall  all  revolve  together,  by  square 
sockets,  or  by  any  other  ordinary  method.  The  yams  or 
threads  are  wound  upon  these  bobbins  in  the  usual  manner, 
and  conducted  through  the  machine,  together  with  those  of 
the  other  rollers,  as  is  now  practised. 

By  this  arrangement,  a  facility  is  afforded  for  winding 
weavers'  warps,  of  various  numbers  of  ends,  without  the  ne^ 
cessity  of  changing  an  entire  beam.  Thus, — supposing  the 
whole  widths  of  the  several  beams  to  contain  a  warp  of  2600 
ends,  and  that  upon  which  the  improved  bobbins  are  mounted 
to  contain  500  of  that  number, — ^if  it  be  desired  to  produce 
a  warp  of  2500  ends,  it  is  evident  that  this  may  be  done  by 
removing  one  of  the  bobbins  a,  b,  e,  Sec. ;  for  such  removu 
will  reduce  the  whole  to  the  required  number.  The  reduced 
number  of  ends  now  upon  the  bobbins  may  be  caused  to  di- 
verge, and  be  distributed  so  as  to  spread  to  the  width  of  the 
others  at  the  guide-combs. 

The  patentee  says,  he  has  assumed  that  only  one  of  the 
beams  is  constituted  by  the  improved  application  of  bobbins ; 
but,  if  desired,  two  or  more  may  be  so  fitted  up,  in  order  to 
gain  the  opportunity  of  winding  a  more  varied  assortment  of 
warps. 

The  second  improvement,  under  this  head  of  the  invention, 
consists  in  the  following  arrangements.  The  beams  a,  b,  c, 
D,  E,  on  which  the  ends  are  wound,  are  mounted  in  bearings, 
carried  by  distinct  portions  of  framework  f,  g,  A,  i,j;  and 
these  are  furnished,  at  their  lower  ends,  with  rollers  k,  to  run 
upon  rails  /,  affixed  to  the  flooring,  so  that  the  frames  may  be 
moved  upon  the  rails  independently  of  each  other.  The  ends, 
as  they  pass  from  the  beams  a,  b,  c,  are  conducted  over  guide- 
rollers  171,  which,  in  this  instance,  are  supported  by  separate 
sockets  n,  n*,  capable  of  sliding  upon  vertical  rods  o,  o*.  To 
the  sockets  n,  are  attached  cords  p,  which  pass  over  guide- 
pulleys  g,  and  thence  over  other  guide-pulleys  r,  at  the  oppo- 
site side  of  the  machine ;  and  to  the  sockets  n*,  are  also 
attached  cords  p*,  which  extend  upwards,  and,  being  united 
to  the  other  set  p,  pass  around  the  pulleys  r.    These  cords 
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hang  downwards  within  reach  of  the  attendant ;  so  that^  hy 
pulling  them^  he  can  at  pleasure  raise  the  guide-rollers  m, 
and  the  yarns  or  threads  which  pass  over  them^  separately^  or 
together.  Suppose  it  be  desired  to  remove  one  of  the  beams 
A^  B,  c^  (c^  for  instance)^  the  attendant  will  move  the  frames 
f,  ff,  ontwajHl  upon  the  rails, — at  the  same  time,  by  means  of 
the  cords  p,  p^,  raising  their  respective  sockets  n,  n*,  and 
guide-rollers  m;  which  operation  will  bring  the  parts  into  the 
position  shewn  by  the  dotted  lines  in  fig.  8, — thus  affording 
head-room  for  facilitating  the  desired  removal  of  the  beam. 
The  ends  proceeding  from  d,  e,  do  not  pass  over  the  series  of 
guide-rollers ;  when,  therefore,  it  is  desired  to  remove  them, 
in  order  to  gain  access  to  that  beam  shewn  at  p,  a  spare  roller 
is  placed  under  each  of  the  series  of  ends  belonging  to  d,  and 
E,  and  then  lifted  into  the  two  vacant  sockets  z;  and  these 
sockets  being  then  raised,  and  the  separate  portions  of  frame- 
work moved  out,  as  before  described,  the  desired  space  is  ob- 
tained. 

In  effecting  the  third  improvement,  the  patentee  mounts 
the  beams  a,  b,  &c.,  in  bearings  «,  capable  of  moving  up  and 
down  in  guides  affixed  to  the  side  framing.  These  bearings 
have  racks  formed  upon  their  edges,  into  the  teeth  of  which 
the  detaining  clicks  /,  enter;  and  therefore,  by  shifting  the 
clicks  into  different  teeth,  the  operator  is  enabled  to  vary  the 
position  of  the  beams  in  a  vertical  direction.  Thus,  supposing 
the  beam  a,  to  be  so  diminished  in  diameter,  that  the  ends 
proceeding  therefrom  would  run  upon  those  passing  from  b, 
the  position  of  the  clicks  is  altered,  so  as  to  raise  the  axis  of  a, 
and  thereby  remove  the  yams  or  threads  thereof  from  contact 
with  the  other  series ;  or  the  same  thing  may  be  effected  by 
lowering  b,  provided  the  level  of  the  ends  from  e,  will  admit 
of  such  an  arrangement. 

The  improved  brush,  which  constitutes  the  fourth  part  of 
this  head  of  the  invention,  is  shewn  applied  at  w,  fig.  8.  It 
extends  across  the  width  of  the  machine,  and  has  three  distinct 
portions,  so  as  to  come  into  operation  upon  the  sized  yams  or 
threads  at  intervals ;  and  it  is  caused  to  revolve  by  any  suitable 
connection  with  the  moving  parts  of  the  machine.  By  this 
arrangement,  the  brushing  medium  is  not  always  in  contact 
with  the  yams  or  threads,  and  therefore  does  not  confine  them 
to  that  diisposition  in  which  they  advance  upon  it;  but,  by 
alternately  bmshing  and  leaving  them,  will  enter  fresh  points, 
and  thus,  in  great  measure,  effect  a  division,  so  as  to  operate 
upon  them  in  detail. 

Although  the  above  improvements  are  described  as  com- 
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bined  in  one  machine,  they  may,  if  desired,  be  used  aingly  or 
in  any  other  combination,  and  applied  either  to  the  patent 
machine  of  Mesars.  Hornby  and  Kenworthy,  or  to  those  of 
other  constmctions. 

The  patentee  claims,  as  applied  to  looms  for  weaving, 
Firstly, — the  application  of  a  surface,  in  contact  with  the 
work-beam,  for  regulating  the  vibration  of  a  lever  or  levers, 
to  which  the  driving-dick  or  clicks  of  the  ratchet-wheel  are 
connected ;  also  the  application  of  the  like  apparatus  for  the 
purpose  of  letting  off  the  warp.  Secondly, — arranging  the 
driving-click  or  clicks  and  teeth  of  the  ratchet-wheel  or  wheels 
obliquely  to  each  other,  whether  applied  to  taking  up  the 
work  or  letting  off  the  warp.  Thirdly, — the  application  of  a 
surface,  acting  against  a  roughened  periphery,  for  the  purpose 
of  taking  up  the  work  or  letting  off  the  warp. 

As  applied  to  machines  for  sizing  or  dressing  yams  or 
threads,  be  claims.  Firstly,— -dividing  one  (Mr  more  of  the  beams 
or  rollers  upon  which  the  yams  or  threads  are  wound,  so  that 
a  portion  or  portions  thereof  can  be  removed  at  pleasure. 
Secondly, — ^mounting  the  beams  or  rollers  upon  separate 
portions  of  framework ;  and  also  the  application  of  suitable 
apparatus  for  raising  any  desired  portion  of  the  yams  or  threads 
for  the  purpose  above  set  forth.  Thirdly,-«-mounting  the 
beams  or  rollers  in  bearings,  capable  of  being  raised  or  lowered, 
in  order  to  clear  their  yams  or  threads  from  those  of  an  ad- 
jacent beam  or  roller.  Fourthly, — ^the  application  of  a  bruah 
which  does  not  act  continuously  upon  the  yams  or  threads. — 
[Inrolled  November,  1851.] 


To  John  Rowland  Cbook,  of  Birmingham,  in  the  county  of 
Warwick,  hatter,  for  improvements  in  hats,  caps,  and 
bonnets. — [Sealed  11th  September,  1851.] 

This  invention  relates  particularly  to  the  class  of  hats  termed 
"  silk  hats,'' — ^the  object  of  the  improvements  being,  to  make 
them  lighter,  softer,  more  elastic,  and  better  ventiLBited  than 
usual. 

In  the  ordinary  course  of  manufacture,  the  crown,  body, 
and  brim  of  the  hat  are  made  of  three  separate  pieces,  each 
composed  of  two  or  three  thicknesses  of  calico,  or  other  flexible 
material,  and  the  whole  cemented  together  by  a  solution  of 
shellac :  which  process  is  technically  called  ^'priming.''  Now 
the  patentee  makes  these  parts,  or  the  entire  foundation  of 
the  hat,  of  one  piece,  without  any  seam  or  joining,  and  of 
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tme  thickness^  except  at  the  edges,  and  other  places  where 
strengthening  pieces  are  introduced.  Or  he  makes  the  body 
only  of  one  piece  of  one  thicknesSj  and  the  crown  or  brim  of 
a  separate  piece  or  pieces.  The  material  employed  for  the 
body  and  crown  is  palm  leaf  or  Brazilian  grass  plait ;  but, 
for  the  brim,  willow  is  preferred,  on  account  of  its  greater 
stiffness  and  porousness.  The  palm  leaf  or  Brazilian  grass  is 
fifst  roughly  plaited  into  the  form  of  the  intended  hat,  cap, 
or  bonnet;  then  soaked  in  boiling  water;  and  finally  moulded 
on  a  block  into  the  shape  required  to  be  permanently  given 
to  it.  In  order  ta  facilitate  the  moulding  of  the  piece  of 
plait  into  the  proper  form,  a  small  piece  is  cut  out  at  the 
centre  of  the  crown,  and  the  opening  filled  with  a  piece  of 
scale-board,  mill-board,  calico,  or  oth^  suitable  stiff  but  light 
material.  To  strengthen  the  hat  at  the  places  most  exposed 
to  wear  (such  as  the  edges  of  the  brim  and  crown),  pieces  of 
tape,  or  strips  of  net,  or  other  suitable  binding  material,  are 
cemented  to  the  foundation  at  those  parts.  After  the  foun* 
dation  of  the  hat  has  been  blocked  out  and  strengthened  at 
the  parts  most  exposed  to  damage,  the  whole  is  varnished 
over,  and  then  covered  with  silk  or  cotton  plush,  in  the  man- 
ner now  commonly  practised.  The  palm  leaf  or  BraaUian 
grass  ia  rendered  repellent  of  water  by  steeping  it,  either 
before  or  after  plaiting,  in  some  watorproof  composition,  such 
as  soap  and  alum,  or  copal  varnish;  but  the  patentee  does 
not  make  any  claim  to  the  use  of  such  waterproof  compo- 
sition. 

What  the  patentee  claims  as  his  invention,  in  regard  to  the 
manufacturing  of  silk  hats,  caps,  and  bonnets,  is,  the  making 
of  the  foundation  of  the  hat  of  one  entire  piece  of  palm  leaf 
or  Brazilian  grass,  rendered  water-repellent  by  the  means 
aforesaid,  and  without  seam  or  joining,  or  need  of  "  priming,^' 
and  of  one  single  thickness  throughout,  except  at  the  edges, 
and  other  places  where  strengthening  pieces  are  requisite,  as 
before  described;  or  making  the  body  only  of  one  piece  of 
one  thickness,  as  aforesaid,  and  the  crown  or  brim  of  a  sepa- 
jnte  piece  or  pieces. — [InroUed  March,  1862.] 


Tb  Hekmak  Schroher,  of  Bristol,  Gent.,  for  improvements 
in  manufacturing  and  refining  sugar. — [Sealed  15th  April, 
1851.] 

This  iavention  relates  to  apparatus  for  evaporating  and  gra- 
nulating cane-juice,  or  liquids  containing  saccharine  matters 
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capable  of  cmtallisatioiiy  and  consiBts  in  combining  a  pan  or 
veasel,  heated  by  means  of  steam  or  other  floid  (contained  in, 
or  passing  through,  a  pipe,  or  series  of  pipes,  inserted  in,  or 
extending  through,  the  pan  or  vessel),  with  a  series  of  discs 
or  surfaces,  which  move  or  revolve  partly  immersed  in  the 
liquid  to  be  evaporated  and  granulated.  By  the  revolation 
of  the  discs,  the  heated  particles  of  cane-juice,  or  saccharine 
liquid,  are  brought  into  contact  with  the  air ;  and  thereby 
evaporation  to  a  great  extent  is  carried  on  at  a  temperature 
below  the  ordinary  boiling  point  of  the  liquid. 

The  patentee  prefers  the  shape  of  the  pan  or  vessel  to  be 
that  of  a  segment  of  a  cylinder;  but  he  does  not  confine 
himself  thereto;  nor  does  he  confine  his  invention  to  any 
particular  shape  of  pipe,  or  arrangement  of  pipes  or  passages, 
for  conveying  heat  to  the  liquid.  The  apparatus  prderred  to 
be  used  is  represented  in  Plate  XI.,  where  a,  is  the  evapo- 
rating pan ;  b,  a  revolving  disc ;  c,  the  pipe  that  supplies 
steam  to  the  bent  pipe  d;  and  e,  the  pipe  that  carries  off  the 
water  produced  by  the  condensation  of  the  steam.  The  tem- 
perature is  regulated  by  cocks,  or  other  suitable  means. 

The  claim  made  by  the  patentee  is  for  the  combination  of 
moving  or  revolving  discs  or  surfaces  with  pans  or  vessels, 
heated  by  pipes,  or  tubes,  or  passages,  containing  steam  or 
other  heated  iLmd.—[InroUed  October,  1851.] 


To  William  Edwabd  Newton,  of  the  Office  for  Patents, 
66,  Chancery-lane,  in  the  county  qf  Middlesex,  civU  en- 
ffineer,  for  certain  improvements  in  the  construction  of 
railways, — being  a  communication. — [Sealed  12th  June, 
1850.] 

This  invention  has  for  its  object  the  construction  of  the  per- 
manent way  of  railways  in  a  more  secure  and  stable  manner 
than  is  usually  done  at  the  present  time ;  and  also  the  ar- 
ranging the  two  lines  of  rail,  upon  which  the  carriages  are 
intended  to  run,  in  such  a  manner  that,  in  the  event  of  a 
portion  of  one  line  getting  loose,  or  out  of  order,  such  de- 
rangement shall  not  materially  affect  the  other  line,  as  is  now 
the  case  when  both  lines  of  rail  are  secured  to  the  same  trans- 
verse sleepers. 

In  the  present  improvements,  the  use  of  transverse  sleepers 
is  dispensed  with,  and,  in  place  thereof,  the  cast-iron  chair  is 
cast  on  a  plate,  of  such  form  and  dimensions  as  to  resist  the 
downward  pressure  of  heavy  weights,  as  well  as  lateral  dis- 
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placement  by  the  wheels  of  the  carriages.  To  preserve  the 
rails  in  their  parallel  position,  and  prevent  the  sleepers  or 
bearing-plates  from  being  displaced  sideways,  the  under  sur- 
face of  the  said  sleepers  has  cross  flanges,  or  projecting  ribs^ 
cast  thereon ;  one  of  these  flanges  or  ribs  runs  parallel  with 
the  railsj  and,  being  sunk  into  the  ballast,  resists  any  lateral 
pressure;  while  the  other  flange  or  rib  runs  at  right  angles 
to  the  rail,  and  serves  to  give  strength  and  stiffness  to  the 
sleeper,  and  also  prevents  any  longitudinal  displacement. 
In  order  further  to  secure  the  perfect  parallelism  of  the  rails, 
the  sleepers  are  connected  transversely  by  wrought-iron  rods 
or  bars,  which  will  not  have  any  other  effect  upon  the  sleepers 
than  to  prevent  them  firom  movmg  asunder  transversely;  leav- 
ing the  sleepers  otherwise  perfectly  independent  of  each  other; 
BO  that,  if  one  sink,  it  may  be  raised  and  properly  adjusted 
without  interfering  with  the  sleeper  at  the  opposite  end  of  the 
transverse  rod  or  bar.  It  is  not,  however,  absolutelv  neces- 
sary to  employ  this  tie-rod ;  and  therefore  it  may,  under  some 
circumstances,  be  dispensed  with. 

In  Plate  X.,  fig.  1,  represents  a  vertical  section  of  the  im- 
proved sleeper  and  chair,  intended  to  support  the  joint  between 
two  adjoining  rails;  fig.  2,  is  a  plan  view  thereof;  fig.  8,  is 
a  view  of  the  under  side  of  the  sleeper,  and  represents  a  sec- 
tion, taken  in  the  line  c,  d,  of  fig.  1 ;  fig.  4,  is  a  vertical  sec- 
tion, taken  in  the  line  e,  f,  of  fig.  1;  fig.  5,  is  a  similar  view 
of  a  chair  and  sleeper,  for  supporting  an  intermediate  part  of 
the  rail ;  and  fig.  6,  is  a  horizontal  section  thereof,  taken  in 
the  line  a,  b,  of  fig.  1.  The  jaws  of  the  joint-chair  are  con- 
structed in  such  a  manner  that  the  two  rails  may  be  secured 
separately  in  the  chair,  by  means  of  separate  keys  or  wedges, 
as  seen  best  in  fig.  2.  For  this  purpose,  the  outer  iaw  of  the 
chair  is  divided  into  two  parts  d,  and  d*;  so  that  the  ends  of 
the  rails  a,  and  a*,  may  be  secured  in  the  chair  by  means  of 
separate  keys  or  wedges  b,  and  6*,  in  order  that  either  rail 
may,  if  required,  be  removed  without  disturbing  the  other. 
The  patentee  here  remarks,  that,  although  the  chair  is  con- 
structed in  the  manner  just  described,  still  it  is  only  one 
single  chair.  This  chair  may  also  be  applied  to  ordinary 
sleepers :  that  is,  instead  of  having  a  chair,  of  the  peculisur 
form  just  described,  cast  on  an  iron  sleeper,  the  chair  may  be 
cast  separately,  as  usual,  and  secured  to  a  wooden  or  other 
sleeper  in  the  ordinary  manner.  The  ends  of  the  transverse 
rod  or  tie-bar  i,  are  formed  with  a  head,  which,  being  dropped 
into  a  socket  in  the  chair,  securely  holds  the  two  chairs  toge- 
ther without  any  other  fastening,     c,  is  the  inner  jaw,  and  d, 
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tbe  outer  j»w  of  tbe  chair^ — ^the  outer  jmt  in  fig.  2^  beuig 
divided^  m  already  deaeribed.  e«  is  a  socket  or  hci^,  fibr  re- 
ceiviag  the  head  of  the  tranarerae  bar  t ;  /  ia  the  table  or 
boriaontal  part  of  the  sleeper;  ^»  ia  a  deep  feather  or  pro- 
jeeting  rib^  formed  on  the  under  aide  of  the  aleeper^  £or 
strengthening  it,  and  eauaing  it  to  reaiat  any  ahodca  that 
might  other wiae  break  it,  or  caoae  any  kmgituainal  diqdaeD- 
nent;  h,  is  another  prejeeting  feather^  placed  at  rig^t  anglea 
to  the  former,  and  intended  to  prevent  the  aleqier  from 
elipiHng  or  moving  aideways;  and^,  ia  a  feather,  or  projecting 
edge,  f(Nrmed  on  the  upper  aide  of  ^  sleeper,  for  tl^  purpoae 
of  strengthening  the  same,  and  supporting  the  jaws  of  the 
chair. 

The  patentee  says,  he  ia  aware  that  cast  and  wrought-iroiL 
sleepers,  having  chairs  caat  or  secured  thereon,  have  heret<>« 
fore  been  uaed  for  supporting  the  rails  of  railwaya^  He  doea 
not,  therefore,  intend  to  lay  claim  to  the  exclusive  uae  of 
sleepers  and  chairs  cast  in  one  piece,  except  when  they  are 
constructed  and  applied  according  to  the  present  improve- 
ments. What  he  claims  is,  the  peculiar  form  and  construc- 
tion of  the  cast-iron  sleeper  or  bearing-plate  shewn  in  the 
drawings,  with  a  chair  cast  thereon ; — ^particularly,  dividing 
one  of  the  jaws  of  a  joint-chair  into  two  parts,  in  order  that 
the  ends  of  the  two  nils  may  be  held  or  fastened  separately, 
Mid  in  a  more  secure  manner  than  by  the  ordinary  modea  of 
fifitening;  so  that  if  one  rail  should  require  to  be  moved,  this 
operation  might  be  effected  without  interfering  with  the  other 
rail; — and  he  claims  this  mode  of  constructing  chairs,  whether 
employed  in  conjunction  with  the  other  improvements  aoove 
set  forth,  or  adapted  to  any  of  the  ordinary  kind  of  sleepers. 
He  also  claims  connecting  two  opposite  bearing-plates  or 
sleepers  together  by  means  of  a  transverse  bar  or  tie-rod, 
the  enda  of  which,  by  taking  into  holes  or  sockets  made  in 
the  sleepers,  will  thua  securely  hold  them  together,  without 
any  other  fastening. — [InroUed  December,  I860.] 


To  Richard  A&ch£bald  Beoomaiv,  of  the  firm  of  J,  C. 
Bobertwn  end  Co.,  of  Fleei-itreet,  for  improvemeiUf  m 
raUfoofs, — beinff  a  commitmicaiion. — [Sealed  7th  Novem^ 
ber,  1850.] 

This  invention  consists  in  a  method  of  joining  together  or 
connecting  the  ends  of  the  rails  of  railways,  so  as  to  keep 
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the  upper  surfaces  theieof  fiash  with  each  other^  and  at  a' 
uniform  level. 

In  Plate  X.,  fig.  1,  represents  a  side  Tiew  of  the  ends  of 
two  U-shaped  or  bridge  rails,  connected  according  to  tibts 
invention;  fig.  2,  exhibits  the  end  of  one  rail,  with  the  con- 
necting-piece or  coupling-bar;  and  fig.  8,  is  a  transverse 
section  of  the  rail  and  coupling-bar.  The  oonnecting-^pieoe 
or  coupling-bar  a,  is  made  of  wrought-iion,  of  a  suitable 
shape  to  fit  tightly  into  the  hollow  or  cavity  in  the  under 
part  of  each  rail ;  and,  when  it  has  been  inserted  therein,  it 
is  secured  to  the  ends  of  the  adjacent  rails  by  rivets  h :  if 
preferred,  however,  screw-bolts  or  keys  may  be  substituted 
for  the  rivets.  The  rivet-holes,  at  one  end  of  the  coupling- 
bar,  are  made  of  an  oblong  form,  as  shewn  at  fig.  2,  to  allow 
for  the  expansion  and  contraction  of  the  metol.  One  rail 
only  is,  in  the  first  instance,  rivetted  to  the  coupling-bar; 
and,  after  this  has  been  laid  in  its  place,  the  other  rail  is 
rivetted  to  it.  The  patentee  remarks,  that  the  joint  thus 
produced  is  perfectly  stiff,  both  vertically  and  laterally,  and 
yet,  at  the  same  time,  it  permits  sufficient  play  for  the  ei.^ 
pansion  and  contraction  due  to  differences  of  temperature. 

He  claims  the  connecting  the  different  lengths  cSf  U-shaped 
rails,  end  to  end,  by  means  of  coupling-bars  of  wrought-iron 
and  rivets  or  bolts,  as  before  described. — [InroUedMay yl^bl.l 


To  Floride  Heind&yckx,  of  Brussels,  in  the  Kingdom  of 
Belgium,  engineer,  for  improvements  in  propelling. — 
[Sealed  15th  April,  1850.] 

This  invention  relates  to  that  description  of  apparatus  used 
for  propelling  vessels,  commonly  known  as  stern-propellers, — 
such  as  the  screw,  or  any  modification  of  the  screw. 

The  improved  propeller,  which  is  intended  to  be  employed 
in  place  of  the  screw,  consists  merely  of  two  vanes  or  wings, 
attached  to  an  arm  or  arms,  fixed  on,  or  secured  at  right 
angles  to,  the  main  or  propelhng  shaft.  These  vanes  or 
wings,  which  may  be  called  the  propellers,  are  constructed, 
by  preference,  of  some  highly-elastic  material,  such  as  steel, 
or  wrought-iron,  or  any  other  material  that  will  resist  the 
strain  to  which  it  will  be  subjected.  Wood  may  be  used,  if 
thought  desirable.  The  patentee  does  not,  however^  intend 
to  confine  himself  to  the  use  of  any  particular  material,  so 
long  as  a  proper  amount  of  elasticity  can  be  obtained. 

In  Plate  X.,  fig.  1,  represents  a  front  elevation  or  end  view 
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of  the  improved  propeller ;  fig.  2^  is  a  side  or  edge  view ; 
and  fig.  3^  is  a  plan  view  of  the  same,  as  seen  from  above. 
a,  is  the  main  or  driving-shaft,  to  which  the  propellers  6,  b, 
are  firmly  secured  b^  means  of  the  cross  piece  or  transverae 
bar  c.  The  dimensions  of  the  propellers  or  vanes  vary ;  and 
they  are  more  or  less  indinedi  according  to  circumstances. 
Their  sti£fhess  or  rigidity  most  also  depend  upon  the  sise  and 
form  of  the  vessel  they  are  intended  to  propel.  In  order  to 
bring  the  improved  propeller  within  the  same  space  as  that 
occupied  by  the  screw  which  it  is  intended  to  supersede,  the 
outer  angles  or  comers  of  the  vanes  or  propellers  may,  if 
thought  desirable,  be  rounded  off.  Fig.  4,  is  a  side  elevation 
of  the  after  part  of  a  vessel,  shewing  the  propeller  mounted 
in  its  place  on  the  main  or  driving-shaft  a,  in  the  same  man- 
ner as  the  screw ;  but,  if  thought  desirable,  two  propelling 
apparatus  may  be  used, — one  on  each  side  of  the  stem-post, 
instead  of  only  one,  situated  immediately  behind  it,  as  shewn. 
The  patentee  observes,  in  conclusion,  that  he  does  not 
intend  to  confine  himself  to  any  particular  dimensions  for  the 
vanes  or  propellers ;  nor  to  the  form,  or  inclination,  or  angle 
shewn ;  nor  yet  to  the  material  of  which  they  are  to  be  con- 
structed ;  as  all  these  points  admit  of  considerable  variation, 
according  to  the  circumstances  under  which  the  improved 
propellers  are  to  be  employed.  What  he  claims,  as  his  in- 
vention, is, — mounting  two  or  more  elastic  inclined  vanes  or 
wings  on  an  arm  or  arms,  fixed  or  attached  transversely  to 
the  main  or  driving-shaft,  and  causing  those  vanes  or  wings 
to  rotate  with  the  shaft ;  so  that,  by  acting  on  the  water,  they 
may  propel  the  vessel  through  the  water. — [^TnroUed  October, 
1850.] 


To  Charles  De  Beroue,  of  Arthur-street  West,  in  the 
City  of  London,  engineer,  for  improvements  in,  and  in  the 
construction  of,  the  permanent  way  of  railways. — [Sealed 
7th  Febraary,  1851.] 

This  invention  consists,  firstly,  in  a  mode  or  modes  of  con- 
stmcting  iron  longitudinal  bearers  or  sleepers,  for  more  effec- 
tually supporting  the  rails  of  permanent  ways.  For  this 
purpose,  the  longitudinal  bearers  are  constructed  according 
to  the  principles  that  commonly  govern  the  construction  of 
iron  girders  (in  order  to  obtain  as  much  strength  as  is  prac- 
ticable, without  unnecessarily  increasing  the  quantitv  of  metal), 
by  so  disposing  the  metal,  or  disposing  and  combining  the 
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metals  of  which  they  are  composed,  as  best  to  resist  the 
strains  to  which  they  are  subjected,  by  reason  of  the  ine-» 
qualities  of  the  ground  or  ballast — ^bemg  chiefly  tension  at 
the  lower  portion  or  base,  and  compression  at  the  upper  por- 
tion. In  accordance  with  this  object,  the  bearers  are  made 
of  such  forms  that  the  bases  or  bottoms  shall  be  considerably 
stronger  or  (if  wholly  of  cast-iron)  have  a  greater  transverse 
sectional  area  than  the  upper  portions; — in  every  case,  the 
upper  parts  being  made  of  suitable  forms  to  receive  and  sup- 
port the  descriptions  of  rails  to  be  placed  upon  them. 

Secondly,  the  invention  consists  in  the  employment,  with 
longitudinal  bearers  or  sleepers,  of  transverse  iron  ties  or 
bearers,  in  cross  section  presenting  an  appearance  like  the 
letter  T  inverted — ^thus  X ;  so  that  the  ends  of  any  longitu- 
dinal bearers  or  sleepers,  having  flat  bottoms,  may  rest  upon 
the  tie,  which  will  assist  in  keeping  the  longitudinal  sleepers 
steady,  and  prevent  them*  from  canting. 

Thirdly,  this  invention  consists  in  certain  forms  of  rails, — 
namely,  an  angular  rail,  made  so  as  to  fit  against  one  side 
and  on  the  top  of  the  longitudinal  bearers  or  sleepers  con- 
structed according  to  the  first  part  of  the  invention;  and 
also  a  saddle-rail,  so  formed  that  the  interior  or  under  side  of 
the  tread  or  working  sur&ce  of  the  rail  shall  rest  upon  the 
upper  part  g(  a  longitudinal  bearer  or  sleq)er, — the  sides  or 
flaps  of  the  rail  being  bent,  either  to  a  ri^t  angle  with  the 
bearing  surface  of  the  rail,  or  to  such  other  angle  as  may  be 
requisite  to  make  the  rail  fit  upon,  and  be  held  more  securely 
by,  the  top  of  the  bearer  or  sleeper  on  which  it  is  placed;  or, 
for  this  purpose,  instead  of  bending  each  of  the  sides  or  flaps 
to  the  same  angle,  one  side  may  be  bent  to  one  angle,  and 
the  other  side  to  another  or  different  angle. 

In  Plate  X.,  fig.  1,  exhibits  a  transverse  section  of  the 
angular  rail  a,  supported  by  the  longitudinal  bearer  or  sleeper 
b,  to  which  it  is  connected  by  screw-bolts  c,  and  nuts  dL 
Fig.  2,  is  a  transverse  section  of  one  form  of  saddle-rail,  se* 
cured  upon  a  longitudinal  sleeper  b,  by  screw-bolts  and  nuts. 
Figs.  3,  and  4,  e^ibit  transverse  sections  of  a  saddle-rail  of 
another  shape, — one  side  of  which  is  formed  suitably  for  fit- 
ting close  to  the  inclined  side  of  the  sleeper;  and,  in  the 
other  side  of  the  rail,  at  suitable  intervals,  are  inserted  set- 
screws  e,  the  points  of  which  bear  against  the  opposite  side 
of  the  sleeper.  Figs.  5,  represent  transverse  sections  of  two 
other  forms  of  saddle-rails.  The  sleepers  shewn  at  figs.  1, 
and  2,  which  are  wholly  of  cast-iron,  consist  of  a  single  ver- 
tical web,  terminating  in  a  horizontal  base-plate,  and  strength- 
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ened  laterally  by  ribs  /  g*  The  sleeper  at  fig.  8,  is  also 
made  entirely  of  cast-iron,  and  is  composed  of  two  inclined 
webs  b^,  united  together  at  the  top,  and  terminating,  at  the 
bottom,  in  a  horizontal  base-plate.  The  sleeper  represented 
at  fig.  4f,  resembles,  in  transverse  section,  the  letter  y,  in- 
vertol;  it  is  made  of  cast-iron,  and  is  connected,  at  the  bot- 
tom, by  bolts  or  rivets,  to  a  plate  A,  of  wrought-iron ;  and  it 
is  strengthened  laterally  by  ribs  /,  ff.  If  preferred,  the  sleeper 
shewn  at  fig.  8,  may  be  cast  without  the  horizontal  portion 
between  the  points  i,j,  and  bolted  or  rivetted  to  a  plate  of 
WTOught-iron,  like  the  sleeper  at  fig.  4.  The  transverse  sec- 
tional form  of  the  sleepers  may  be  either  as  represented  at 
figs.  1, 2, 8,  and  4,  or  of  any  other  form  which  may  be  deemed 
best  for  the  purpose — provided  that  they  are  constructed 
upon  the  principle  before-mentioned:  i.e.,  with  the  base 
stronger  than  the  upper  part. 

The  improved  transverse  tie  or  bearer  is  shewn  in  end  view 
at  fig.  6,- and  in  side  view  at  fig.  1,  with  a  longitudinal  sleeper 
resting  upon  it.  In  shape,  transversely,  it  resembles  an  in- 
verted T>  and  is  either  made  of  wrought-iron  by  rolling,  or 
else  the  ordinary  T-iron  is  used  for  the  purpose.  In  laying 
down  the  longitudinal  bearers  or  sleepers,  their  ends  are  so 
placed  as  to  rest  upon  the  horizontal  flanges  of  the  transverse 
tie,  and  they  are  bolted  together, — ^provision  being  made  for 
expansion  and  contraction  by  an  enlargement  in  the  proper 
direction  of  the  holes  through  which  the  bolts  pass. 

The  side  and  top  of  a  longitudinal  bearer,  against  which 
an  angular  rail  fits,  should  be  planed  true  to  receive  it ;  and 
so,  likewise,  the  upper  surface  of  the  webs,  on  which  the 
saddle-rails  rest,  should  be  planed,  or  otherwise  made  suffi- 
ciently true,  to  receive  them;  or  a  strip  of  lead  or  other 
metal,  or  other  suitable  material,  may  be  mtroduced  between 
the  web  and  the  rail.  The  rails  shewn  at  figs.  1,  and  2,  are 
firmly  connected  to  their  bearers  by  bolts,  which  may  be 
either  square  or  round;  but,  in  either  case,  the  holes  in 
which  they  are  inserted  should  be  a  trifle  wider  than  the 
bolts,  in  order  to  allow  for  expansion  and  contraction.  Fig. 
7,  exhibits  a  saddle-rail  applied  to  a  wrought-iron  bearer 
made  from  an  old  worn-out  rail  of  the  ordinary  shape.  The 
original  form  of  the  upper  portion  of  the  old  rail  is  as  repre- 
-sented  by  the  dotted  lines;  and,  when  considerably  worn 
away,  it  is  converted  into  a  bearer  for  the  saddle-rail,  by 
planing  or  cutting,  or  rolling  and  planing  or  cutting,  to  the 
form  shewn  by  the  full  lines. 

In  laying  down  the  improved  permanent  way,  the  longitu- 
dinal bearers  and  rails  are  so  disposed,  relatively  to  each 
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other,  that  the  junction  of  any  two  lengths  of  the  latter  may 
b^  midway,  or  at  some  intermediate  distance,  between  the 
junctions  of  the  former.  If  ordinary  transverse  wooden  sleepers 
are  preferred  to  be  used  instead  of  the  transverse  ties  above 
described,  the  ends  of  the  longitudinal  bearers  may  be  made 
to  abut,  either  square  or  obliquely,  against  each  other :  the 
latter  method  will  tend  to  prevent  the  transverse  sleepers 
from  rocking.  In  either  case,  the  ends  of  the  longitudinal 
bearers  or  sleepers  are  connected  to  the  transverse  sleepers 
by  bolts,  with  a  washer  above,  and  a  triangular  nut  below,  as 
practised  on  the  Great  Western  Railway. — [InroUed  Avgusty 
1851.] 

To  Stephen  Moulton,  ofBradfordy  in  the  county  of  Wilts, 
India-^nibber  mamrfucturer,  for  certain  improvements  in 
the  preparation  of  gvUta-percha  and  caoutchouc^  and  in  the 
application  thereof, — [Sealed  14th  August,  1861.] 

This  invention  consists  in  the  discovery  of  a  new  combination 
of  several  materials,  by  which  a  new  and  valuable  compound 
is  produced. 

It  is  a  fiict  well  known  to  persons  acquainted  with  the 
native  gutta-percha,  that  it  is  very  materially  aiFected  by  die 
change  of  climate ;  that  it  becomes  rigid  when  exposed  to  a 
low  degree,  and  soft  when  exposed  to  a  high  degree  of  tempe- 
rature; that  it  does  not  at  any  time  possess  any  elastic  pro- 
perties; and  that  these  liabilities  to  change  with  the  climate, 
and  also  its  non-elastic  qualities,  prevent  the  native  gutta- 
percha from  being  applied  to  a  great  variety  of  useful  pur- 
poses.  Now  one  part  of  this  invention  consists  in  obviating 
these  disadvantages,  by  combining  gutta-peacha  with  a  mixture 
of  sulphite  or  hyposulphite  of  lesd  or  smc  and  the  artificial 
sulphuret  of  lead  or  sine,  and  submitting  the  compound  (o 
the  action  of  a  high  degree  of  heat :  whereby  a  matenal  is  pro- 
duced, which  the  patentee  calls  cured  gutta-percha,  possessing 
the  quality  of  elasticity,  unaffected  by  changes  of  temperature, 
and  resistmg  the  solvents  of  the  native  gum.  The  mode  of 
making  the  compound  is  as  follows : — After  the  gutta-percha 
has  been  cleansed  from  its  impurities,  the  patentee  takes  one 
or  more  pounds  weight  of  it,  as  can  be  convenientlv  ground 
or  mixed  at  a  time,  and  adds  from  two  ounces  to  half  a  pound 
of  the  sulphite  or  hyposulphite  of  lead  or  sine  and  the  arti- 
ficial sulphuret  of  lead  or  zinc,  in  about  equal  proportions  of 
each,  together  with  from  two  to  twelve  ounces  of  Paris  white 
or  powdered  chalk ;  and  he  grinds  the  whole  between  headed 
rollers,  and  treats  the  mixture  in  the  manner  set  forth  in  the 
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gpedficaiion  of  his  jMitent  of  Febraaiy  8th,  1847,  for  '*  im- 
provements in  treatmg  caoutchouc  with  other  materials/ to 
produce  eUistic  and  impermeable  compounds:^'*  to  which 
specification  he  particularly  refers  for  the  mode  of  carrying 
out  this  part  of  the  invention. 

The  invention  further  consists  in  combining  one  part  of 
gutta-percha  and  one  part  of  caoutchouc,  or,  as  the  case  may 
require,  a  greater  or  less  proportion  of  either  the  one  or  the 
other,  with  the  sulphite  or  hyposulphite  of  lead  or  sine  and 
artificial  sulphuret  of  lead  or  sine,  in  about  equal  proportions 
of  each.  One  pound  weight  of  the  compound  of  gutta-percha 
and  caoutchouc  ib  combined  with  from  two  to  six  ounces  of 
the  before-mentioned  materials,  to  which,  as  a  dryer,  from  two 
to  twelve  ounces  of  powdered  Paris  white  or  chalk  are  added; 
and  this  compound  is  prepared  and  treated  in  every  respect 
the  same  as  gutta-percha  idone.  The  same  machinery  is  used  ; 
and  it  is  exposed  to  the  same  degree  of  heat; — producing  a 
&bric,  equally  as  valuable  for  manv  purposes,  rather  more 
elastic,  but  not  as  capable  of  so  perfectly  resisting  the  action 
of  oils  as  when  gutta-percha  .alone  is  used. 

When  it  is  desired  to  produce  a  hard-cured  gutta-percha 
composition,  or  gutta-percna  and  caoutchouc  composition,  simi- 
lar to  horn  or  ivory,  from  two  to  twelve  ounces  of  calcined  mag- 
nesia are  added  to  each  pound  of  gutta-percha  compound,  alone 
or  combined  with  caoutchouc;  and  the  compound  is  treated  in 
all  respects  the  same  as  when  the  magnesia  is  not  used. 

After  the  gutta-percha,  or  the  gutta-percha  and  caoutchouc, 
has  been  ground  and  mixed,  the  compound  is  still  liable  to  be 
affected  by  changes  of  temperature  and  the  action  of  solvents, 
the  same  as  in  ti^e  natural  state :  to  prevent  which,  the  com- 
pound, whether  in  the  form  of  coated  cloth,  sheet  gum, 
moulded  or  any  other  article,  should  be  placed  in  a  room  or 
vessel  as  nearly  air-tight  as  possible,  and  subjected  to  steam 
or  dry  heat  of  from  250^  to  860^  Fahr.  The  time  required 
for  thus  curing  the  compound  will  vary  from  two  to  ten 
hours,  or  thereabouts,  according  to  its  thidcness,  and  the 
quantity  of  the  goods  put  in  a  mass  together  for  this  part  of 
the  process  of  the  manufacture. 

After  the  goods  have  undergone  the  curing,  as  above  (if 
properly  done),  they  will  be  found  not  only  impermeable  to 
wet,  but  extremely  tenacious,  possessing  the  elastic  property 
of  the  cured  caoutchouc,  and  also  unaffected  by  changes  of 
temperature. 

*  For  the  specificfttion  of  this  inyentioii  see  Vol.  ttd.  of  cor  present 
Series,  p.  123.  By  a  typographical  error,  the  word  "hyposnlphate"  is  sab- 
stitated  for  *«  hyposulphite  "  throoghoat  the  description  here  referred  to. 
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What  the  patentee  claims,  as  his  invention,  is  the  use,  in 
combination  with  gutta-percha  alone,  or  with  gutta-percha 
and  caoutchouc,  of  the  acids  of  sulphur  of  a  lower  degree  of 
oxygenation  than  the  sulphuric  acid,  in  combination  with 
smtable  bases ;  but  he  preifers  a  hyposulphite,  which  can  be 
used  alone,  or  in  combination  with  the  salts  of  the  acids  of 
sulphur,  or  with  the  sulphurets,  substantially  as  above  de- 
scribed. Also,  the  use  of  the  artificial  sulphurets  of  lead  and 
zinc,  in  combination  with  Paris  white  or  chulk,  used  with  the 
gutta-percha  alone,  or  gutta-percha  and  caoutchouc,  or  with  a 
salt  of  a  lower  degree  of  oxygenation  than  a  sulphate,  .and  arti- 
ficial sulphuret  of  lead  or  zinc,  substantially  as  above  described. 
And  he  further  claims  the  treating  of  gutta-percha,  either 
alone  or  with  caoutchouc,  by  combining  therewith  calcined 
and  carbonate  of  magnesia  and  hyposulphite  of  lead,  and  the 
artificial  sulphuret  of  lead  or  zinc,  and  subjecting  it  to  a  high 
degree  of  temperature,  as  above  described. — [Inrolled  Febru» 
ary,  1852.] 

To  LocKiNOTON  St.  Lawrence  Bunn,  of  Walbrook,  in  the 
City  of  London,  merchant,  for  improvements  in  the  manu- 
facture of  kampttdicon. —  [Sealed  7th  August,  1851.] 

This  invention  relates  to  the  composition  known  as  '^kamp- 
tulicon,''  which  formed  the  subject  of  letters  patent  granted  to 
E.  Galloway,  February  14th,  1844,  under  the  tide  of  "  certain 
combinations  of  materials,  to  be  used  as  a  substitute  for  canvas 
and  other  surfaces  employed  as  grounds  for  painting, — some 
of  which  combinations  are  applicable  to  other  purposes.''^ 

The  object  of  the  first  part  of  the  present  invention  is  to 
give  strengti)  and  firmness  to  the  kamptulicon,  to  render  it 
more  durable,  and  to  prevent  its  contraction  when  subjected  to 
difierent  temperatures.  This  the  patentee  proposes  to  efiiect 
by  placing  any  woven  fabric  (preferring  an  openly-woven  can- 
vas), wire-gauze,  or  perforated  metal,  between  two  thin  sheets 
or  layers  of  kamptulicon,  which  are  caused  to  adhere  to  each 
other  by  penetrating  through  the  reticulation  of  the  canvas  or 
other  material.  The  masticated  caoutchouc  is  combined  with 
cork-dust  or  other  matters,  as  usual,  and  rolled  or  spread  over 
the  two  sides  of  tiie  canvas,  wire-cloth,  or  other  reticulate 
material;  and,  when  dry  and  cold,  one  or  both  sides  are 
painted  and  ornamented,  according  to  the  uses  to  which  the 
sheets  so  prepared  are  to  be  applied;  or  there  may  be  a  sur- 
face of  canvas  or  other  woven  fabric  on  the  outside  to  be 
painted  and  ornamented. 

*  For  deflcription  of  this  invention  see  Vol.  xzv.  of  our  present  series,  p.  235. 
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Tke  aeoond  part  of  the  iiiTeiitioii  oonnata  in  oMtiiig  the 
furfaoes  of  sheets  or  blocks  of  kamptolicon  (either  prepared 
aooording  to  the  first  improveinenty  or  not)  with  kamptolicon 
colored  in  the  mass  by  the  addition  of  suitable  pigm«its :  this 
may  be  effected  by  dyeing  or  staining  the  cork-dost  bef<xe 
mixing  it  with  the  caoutchouc;  or  by  mixing  suitable  pig- 
ments with  the  cork-dust  so  stained,  in  some  cases,  the  pa^ 
tentee  uses  India-rubber  or  other  solution  to  unite  the  colcmd 
to  the  uncolored  kamptulioon,  in  preference  to  the  employment 
of  heat  or  rollers. 

The  last  part  of  the  invention  consists  in  manu&ctoring 
the  kamptuJicon  into  mosaic  and  other  patterns,  for  payementa 
and  other  purposes.  The  kamptulioon  is  colored  in  the  mas- 
ticator, by  the  addition  of  pigments  or  coloring  matters ;  and, 
while  in  a  plastic  state,  it  is  pressed  or  moulded  into  different 
forms.  Pieces  so  formed,  oi  various  colors,  are  placed  aide 
by  side,  to  form  any  required  pattern,  and  cemented  together 
by  India-rubber  solution,  or  other  suitable  adhesive  material; 
and  the  combined  mass  is  cut  into  sheets  or  veneers,  which 
are  either  employed  in  that  form  or  cemented  to  sheets  or 
blocks  of  kamptulieon. 

The  patentee  claims,  as  his  invention.  First, — ^the  applica- 
tion of  woven  fabrics,  wire-gauze,  perforated  metals,  or  other 
similar  materials,  between  two  layers  or  sheets  of  kamptulieon, 
and  printing  and  ornamenting  the  same  as  described.  Se- 
condly,— ^the  manufacture  of  sheets,  blocks,  or  layers  of 
kamptulieon,  combined  with  pigments  or  other  coloring  mat- 
ter,  on  to  other  kamptulieon  in  an  unoolored  state.  Thirdly, — 
the  mBanhctme  of  kamptulieon  into  moaaie  or  other  patt^, 
either  for  pavements  or  other  purposes. — [InroUed  February , 
1852.] 

To  Ghaeles  Barlow,  qf  Chaneery'lane,  London,  Esq.,  Jbr 
improvements  in  propelling, — being  a  communication. — 
[Sealed  11th  January,  1851.] 

The  subject  of  this  invention  is  an  improved  construction  of 
paddle-wheel  for  propelling  vessels.  The  improvements  con- 
sist, firstly,  in  the  paddles  or  blades  being  of  a  curved  wind- 
ing form,  set  obliquely  between  the  two  rims  of  one  section 
of  the  paddle-wheel ;  and,  secondly,  in  making  the  paddle* 
wheel  in  two  sections,  with  curved  winding  blades  or  paddles 
exactly  alike,  but  set  in  opposite  directions  on  the  two  sec- 
tions, and  leaving  a  space  between  the  two  sections  all  round 
the  wheel. 

In  Plate  XI.,  fig.  1,  is  an  edge  view  and  fig.  2,  a  side  view 
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of  the  improved  paddle-whed.  a,  is  the  shaft,  on  which 
there  are  four  bosses  or  collars  b,  fiimishedwith  coUar-plates 
c;  these  plates  c,  carry  the  radial  arms  d,  which  are  bolted 
thereto ;  and  to  the  arms  d,  are  bolted  the  rims  e,  of  the 
wheel,  and  the  circular  strengthening  bands  or  stays/.  The 
paddles  or  blades  ^,  are  of  a  curved  winding  form,  but  of  the 
same  breadth  from  end  to  end ;  each  is  turned  up  at  the  ends 
to  form  fbnges,  which  are  bolted  to  the  arms  d;  and  each 
paddle  is  placed  at  an  equal  distance  from  the  adjacent  ones^ 
and  set  obliquely  between  the  rims,  at  the  angle  indicated  hjr 
the  dotted  lines.  There  is  a  space  A,  all  round  the  wheel, 
between  the  two  sections  of  which  it  is  composed.  The  two 
inner  rims  of  the  wheel  may  be  connected  together  by  bolts, 
to  give  additional  strength.  It  is  stated  by  the  patentee, 
that  the  points  in  which  this  paddle-wheel  differs  from  others 
are, — ^first,  the  curved  and  wmding  form  of  the  blades,  set 
obliquely,  which  enables  them,  by  entering  the  water  edge* 
wise,  to  prevent  jarring — ^to  act  effectually  on  the  water  while 
passing  through  it — and,  when  leaving  the  water,  to  avoid 
what  is  termed  ''water-ltft/'  and,  secondly,  the  two  sets  of 
paddles,  placed  opposite  to  one  another,  with  a  space  between^ 
to  act  upon  the  water  while  passing  tlurough  it,  to  gather  the 
water  towards  the  middle  of  the  wheel,  where  the  water  is 
not  acted  upon  by  the  paddles, — ^thus  forcing  a  portion  of 
the  water  forward,  while  some  is  forced  behind;  and  thus^ 
by  the  action  and  re-action  of  the  water,  a  solid  or  firm  ful« 
crum  of  water  is  presented  for  every  paddle  to  act  upon  to 
propel  the  vessel,  and  what  is  termed  the  slip  of  the  paddles 
is  prevented. 

The  patentee  claims,  as  the  invention  communicated  to 
him.  First, — a  paddle-wheel,  constructed  with  curved  winding 
blades  or  paddles,  set  obliquely  between  the  rims  of  the  wheel, 
for  the  purpose  specified.  Secondly, — ^the  paddle-wheel  formed 
with  double  sets  of  curved  winding  blades,  set  obliquely  and 
opposite  to  one  another  on  the  two  sections  of  the  wheel, 
with  a  space  between  the  sections  all  around  the  circumfer- 
ence, as  represented  and  described,  for  the  purposes  set  forth. 
—[IfiroUed  July,  1851.'] 


To  William  Henrt  Ritchie,  of  Kenninffton,  in  the  county 
of  Surrey,  Gent.,  for  improvements  in  ornamenting  glass,--^ 
being  a  communication. — [Sealed  2nd  October,  1851.] 

When  ornamenting  glass,  it  has  been  the  practice,  in  some 
cases,  to  apply  enamel  over  the  surface  in  a  semi-fluid  state. 
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and,  when  dry^  to  scrape  off  or  remove  portions  thereof  by 
suitable  instraments^  according  to  the  pattern  or  design  to  be 
produced, — the  parts  remaining  (after  being  fixed,  and  the 
glass  annealed),  exhibiting  the  pattern  in  white  or  colored 
enamel.  In  other  cases,  the  surface  of  the  glass  has  been 
ornamented  by  placing  lace  or  other  open  or  reticulate  fabric 
or  material  thereon,  and  then  laying  on  the  enamel  (white  or 
colored,  according  to  the  effect  desired) ;  so  that  the  pattern 
produced  is  that  which  results  from  the  glass  having  enamel 
on  those  parts  which  have  not  been  covered  by  the  substan- 
tive parts  of  the  lace  or  other  reticulate  material. 

Now,  according  to  this  invention,  although  lace  or  other 
reticulate  fabric  or  material  is  employed,  it  is  not  used  at  the 
time  of  laying  on  the  enamel,  but  afterwards,  and  then  for 
the  purpose  of  removing  the  enamel  from  those  parts  of  the 
glass  where  the  open  parts  or  perforations  of  the  fkbric  or  ma- 
terial come, — the  parts  of  the  enamel  which  are  covered  by 
the  substantive  puis  of  the  lace  or  other  open  fabric  or  per- 
forated material  being  thereby  prevented  from  being  removed. 
In  carrying  out  the  invention,  the  glass  is  coated  with  enamel, 
and  dried,  as  heretofore ;  then  the  lace  or  other  open,  or  per* 
forated,  or  reticulate  material,  is  placed  on  the  dried  enamelled 
surface ;  and  the  parts  of  the  enamel  which  are  not  covered 
by  the  substantive  parts  of  the  lace  or  other  reticulate  or  per- 
forated material,  are  removed :  this  may  be  readily  done  by 
means  of  a  soft  brush.  When  fabrics,  such  as  lace,  are  used, 
they  are  distended  in  a  frame,  which  is  kept  suspended  above 
the  table  whereon  the  process  of  enamelling  \a  performed ;  and 
the  frame  is  drawn  down  and  kept  closely  pressed  upon  the 
surfaceof  the  glass  (which  is  most  conveniently  done  by  weights, 
attached  to  the  frame)  during  the  operation  of  removing  the 
desired  portions  of  the  enamel.  This  is  also  the  best  mode 
of  working,  when  perforated  paper  or  other  like  thin  flexible 
fabric  or  material  is  employed  in  frames.  The  portions  of 
enamel  remaining  upon  the  glass  are  fixed  by  heat,  and  the 
glass  annealed  in  the  ordinary  manner. 

The  patentee  states  that  he  does  not  confine  himself  to  the 
precise  details  above  given.  He  claims  the  mode  of  orna* 
menting  glass,  above  described,  whereby  lace  and  other  reticu- 
late or  perforated  fabric  or  material  is  employed,  when  remo- 
ving parts  of  the  enamel  or  ornamenting  material  from  the 
i\fM.—\InroUed  April,  1852.] 
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ON  THE  MANUFACTURE  OF  ACETIC  ACID, 

AND  ITS  APPLICATION  TO  THE  MANUFACTURE  OF  WHITE-LEAD. 

LiKB/oany  of  the  most  ancient  manufactures,  the  fabrication 
of  acetic  acid  has  latterly  received  very  important  modifications, 
from  the  application  of  chemistry  to  its  various  processes,  and 
few  arts  exhibit  in  a  more  conclusive  manner  the  great  advan- 
tage of  understanding  first  principles  than  the  present  system 
of  making  vinegar,  when  contrasted  with  the  old  one.  From 
the  earliest  ages,  up  to  within  a  very  recent  period,  the  nature 
of  the  change  induced  in  an  alcoholic  fluid  during  its  conversion 
into  vinegar,  was  a  complete  and  total  mystery.  The  simple 
fact  had  indeed  been  developed,  that,  under  certain  circum- 
stances, wine  and  other  fermented  fluids  would  become  sour 
and  ultimately  produce  vinegar ;  but  how  or  why  this  occurred, 
or  in  what  way  it  was  to  be  retarded  or  promoted,  were  subjects 
hidden  from  the  philosophy  even  of  the  last  century.  To'nope 
for  improvement  in  such  a  condition  of  things,  was  like  trusting 
to  chance  or  relying  upon  accident;  consequently,  improvement 
there  was  none.  At  length,  however,  organic  chemistry  not 
only  disclosed  to  mankind  the  composition  of  alcohol  and  acetic 
acid,  but  also  pointed  out  the  means  by  which  the  former  of 
these  might  be  converted  into  the  latter ;  and  now,  nothing  in 
the  whole  range  of  science  is  more  clearly  defined  or  better 
understood  than  the  conditions  needed  for  the  sure  and  rapid 
formation  of  vinegar. 

Acetic  acid  may  be  briefly  described  as  alcohol  oxidized; 
and  any  circumstance  which  facilitates  this  oxidation,  must 
expedite,  and  therefore  improve,  the  manufacture  of  vinegar. 

We  shall  have  occasion  hereafter  to  comment  upon  some  of 
the  processes  which  have  been  devised  for  promoting  the 
combination  of  oxygen  and  alcohol,  but  at  present  we  deem 
it  better  to  proceed  with  a  brief  description  of  the  old  method 
of  making  vinegar,  and  which  is  still  followed  in  a  few  parts 
of  this  country.  If  alcohol  of  itself  possessed  the  power  of 
combining  with  atmospheric  oxygen,  the  production  of  acetic 
acid  would  be  a  very  smiple  affair,  and  perfectly  analogous  to 
the  slow  combustion  of  phosphorus :  but  alcohol  alone  has  no 
great  affinity  for  oxygen  at  ordinary  temperatures,  and  it  is 
only  through  the  agency  of  some  other  substance  that  this 
combination  can  be  effected.  There  are  a  vast  number  of 
substances  which  .enable  alcohol  to  combine  with  oxygen,  and 
they  are  said  to  act  ''catalytically^';  for  of  themselves  they 
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undergo  no  change,  but  merely  enable  chemical  union  to  talce 
place  The  most  remarkable  of  these  is  platinum  in  that  fine 
state  of  division  called  "  platinum  black/'  The  effect  of  this 
substance  is  quite  surprising ;  for  if  it  be  merely  moistened 
with  a  few  drops  of  alcohol,  and  exposed  to  the  air,  it  instantly 
begins  to  evolve  copious  fumes  of  acetic  acid.  Next  in  ac- 
tivity to  platinum  black — although  very  much  inferior  to  it — 
are  the  various  modifications  of  animal  and  vegetable  albumen. 
The  latter  of  these,  in  fact,  is  the  agent  constantly  at  work  in 
the  ordinary  operations  of  the  vinegar  maker ;  and  this  must 
be  borne  in  mind,  in  reference  both  to  the  old  and  new  me- 
thods of  acetification.  In  the  old  plan,  the  wort  or  first  liquor 
is  usually  made  from  treacle,  though  the  use  of  malt  for  this 
purpose  is  largely  on  the  increase.  The  wort  varies  in  strength^ 
according  to  the  quality  of  the  vinegar  desired,  and  therefore 
ranges  in  specific  gravity  from  about  1*055  to  1*085.  Such 
wort  may  be  procured  by  dissolving  from  2^  to  3^  lbs.  of 
treacle  in  every  gallon  of  water  employed ;  or  by  mashing 
with  malt  or  mixed  grain,  so  as  to  procure  at  the  rate  of  from 
3  to  4  barrels  of  wort  from  every  quarter  of  grain.  In  both 
cases,  the  wort,  having  cooled  to  the  ordinary  temperature,  is 
mixed  with  a  little  yeast,  and  run  into  a  fermenting  vat ;  from 
whence,  when  the  fermentation  begins  to  flag,  it  is  transferred 
to  a  series  of  tubs  or  barrels,  partially  filled  with  the  residue  of 
the  raisins  used  by  makers  of  British  wine,  and  called  "  rape." 
This  rape  consists  of  the  skins  of  the  rasins,  and  the  small 
branchv  tendrils  of  the  vine,  to  which  the  raisins  were  attached. 
The  tubs  containing  rape  are  worked  in  pairs,  and  long  rows 
of  them  are  arranged  in  compartments,  heated  to  a  tempera- 
ture of  85^  to  90^  Fahr.  In  working,  one  half  of  these  tubs 
are  filled  with  the  fermented  fluid,  whilst  the  others  are  charged 
only  to  about  one-fourth  of  their  depth.  After  remaining  48 
hours  in  one  set  of  tubs,  the  fluid  is,  in  great  part,  poured 
out  into  the  other  set,  which  now  becomes  the  full  set,  and, 
in  its  turn,  is  again  emptied,  and  the  fluid  transferred  to  the 
first :  and  so  on  continually,  from  day  to  day,  for  a  period  of 
about  three  months,  under  favorable  circumstances,  or  six 
months  when  a  contrary  disposition  prevails.  As  soon  as  the 
vinegar  is  considered  to  be  finishdl,  it  is  ^'  fined  "  by  a  solution 
of  isinglass,  and  fortified  by  the  addition  of  a  little  sulphuric 
acid,  which  also  tends  to  preserve  it. 

The  great  drawback  upon  the  simplicity  of  this  process  is, 
the  enormous  time  required  for  its  completion,  and  by  which 
a  large  investment  of  capital  is  rendered  necessary,  to  carry 
on  even  a  very  Umited  concern.  To  remedy  this,  Mr.  John 
Ham  invented  and  patented  what  he  calls  his  "  quick  vinegar 
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process '';  and  so  completely  has  this  system  revolationized 
the  art  of  making  vinegar^  that  three  weeks  now  enable  the 
operator  to  accomplish  with  certainty  that  which  he  could 
only  hope  to  do  formerly  in  three  months. 

The  method  of  Ham  consists  in  pumping  a  quantity  of 
fermenting  fluid,  such  as  malt-wort,  over  and  upon  a  series* 
of  bundles  of  birch  twigs,  so  as  to  expose  a  Very  large  surface 
to  the  action  of  the  air, — the  temperature  of  the  fluid  being 
meanwhile  kept  at  90^  Fahr.  by  a  coil  of  pipe,  filled  with  hot 
water  or  steam.  In  this  way  the  warm  wort  is  again  brought 
into  minute  contact  with  the  oxygen  of  the  air,  which  it  ab- 
sorbs; and  as  &st  as  the  vinous  fermentation  supplies  alcohol, 
this  is  acidified,  and  converted  into  acetic  acid :  so  that  the 
first  of  these  processes  is  rendered  immediately  subsidiary  to 
the  last,  and  all  loss  of  alcohol  by  evaporation  prevented. 
There  is,  however,  a  very  considerable  expense  in  the  con- 
tinued pumping  and  re-pumping  of  the  fluid,  which  dimin- 
ishes, in  some  measure,  the  obvious  advantage  of  this  system ; 
and  moreover,  the  quantity  of  vinegar  which  escapes  in  a  vola- 
tile form,  seems  much  larger  than  might  at  first  sight  be 
supposed;  for  the  acetic  acid,  produced  in  this  way,  is  not 
nearly  equal  to  the  original  saccharine  strength  of  the  wort: 
though  this  loss  is  said  to  be  less  by  Ham's  method  than  by 
the  old  plan.  Improvement  is,  therefore,  still  wanted  in  two 
directions;  first,  in  reference  to  a  less  expensive  mode  of 
bringing  the  oxygen  of  the  air  in  contact  with  the  fermenting 
wort;  and  secondly,  in  a  means  of  preventing  or  diminishing 
the  evaporation  of  the  vinegar  when  formed.  Both  these  indi- 
cations are  fulfilled  in  the  action  of  the  common  chum, — 
provided  this  instrument  be  made  (as  is  now  usual)  in  such  a 
way,  that  the  motion  is  communicated  through  a  central  axis 
or  paddle  wheel,  and  not  by  the  revolution  of  the  whole  bar- 
rel and  its  contents. 

In  Germany,  the  method  of  Ham  has  received  a  modification 
of  which  it  is  not  susceptible  in  this  country,  from  the  inter- 
ference of  the  Excise  regulations.  On  the  continent,  it  is  not 
wort  or  a  fermented  fluid,  but  dilute  alcohol  itself  which  is 
employed  in  the  production  of  vinegar.  For  thi&  purpose, 
weak  spirit,  containing  about  10  or  11  per  cent,  of  alcohol 
(and  consequently  having  a  specific  gravity  of  about  *9640), 
is  employed.  This  spirit  is  mixed  with  a  little  beer-wort,  beet- 
root juice,  or  other  albuminous  matter,  and  allowed  to  trickle 
slowly  over  a  large  surface  of  beech  chips  contained  in  a  hogs- 
head, the  sides  of  which  are  pierced  with  holes,  for  the  ad- 
mission of  air.  By  this  means,  the  alcohol  undergoes  a  kind 
of  subdued  combustion,  and  heat  is  evolved ;  whilst  the  acetic 
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acid,  thus  formed,  finds  its  way  in  thin  streams  to  the  bottom 
of  the  hogshead,  and  is  there  collected  at  an  opening  left  for 
its  escape.  It  is  customary  to  pass  this  vinegar  once  more 
through  the  hothead,  to  insure  the  conversion  of  the  whole 
of  the  alcohol  mto  acetic  acid;  but  this  precaution  is  super- 
fluous if  the  current  of  dilute  spirit  be  well  regulated,  as  we 
have  found  from  actual  experiment,  under  such  circumstance^ 
that  not  a  particle  of  alcohol  remains  undeoomposed.  ^  This 
method  of  making  vinegar  would  be  extremely  economical  in 
this  country,  but  for  the  excessive  duty  on  alcohol  and  the 
restrictive  interference  of  the  Excise.  For  many  pnrpoees, 
such  alcoholic  vinegar  is  feur  superior  to  that  obtained  by  fer- 
mentation, since  it  contains  little  or  no  foreign  matter  ;  as  an 
article  of  domestic  consumption,  it  is,  however,  not  eqaal  to  ) 

common  vinegar,  being,  in  some  degree,  insipid  and  destitute 
of  aroma.     There  is  no  doubt  that,  if  the  industrial  genius  of 
Great  Britain  were  not  fettered  by  unwise  fiscal  regulations, 
some  form  of  spongy  platinum  would  long  ago  have  been  intro- 
duced as  the  catalytic  agent  for  converting  alcohol  into  vinegar. 
The  primary  cost  of  such  a  substance  would  form  no  impedi- 
ment to  its  use,  for  it  is  indestructible ;  and  the  greatest  pro- 
babilitv  exists,  that  common  air,  mixed  with  the  vapour  of 
alcohol,  or  with  that  of  olefiant  gas,  or  even  coal-gas,  and 
passed  through  a  tube,  containing  the  above  kind  of  minutely- 
divided  platinum,  at  a  regulated  temperature,  would  furnisb 
an  abundant  supply  of  acetic  acid.     As  matters  are  now  ar- 
ranged, the  discoverer  of  such  a  process  would,  however,  obtain  I 
small  benefit  by  his  invention,  though  he  might  safely  rely 
upon  finding  himself  engaged  in  an  l^chequer  suit,  if  he  at-  | 
tempted  to  profit  by  his  skill.    To  so  miserable  a  conclusion 
has  the  mediseval  fiscal  policy  of  our  ancestors  reduced  us,  , 
that  if  it  were  possible  (and  the  thing  is  not  improbable)  to 
combine  together  the  elements  of  water  and  coal-gas,  so  as  to 
form  alcohol.  Great  Britain  is  the  only  nation  in  the  whole 
world  which  could  not  avail  itself  of  this  discovery. 

In  addition  to  the  methods  just  described  for  procuring 
acetic  acid,  there  is  yet  another  and  most  important  mode, 
which  is  based  upon  the  destructive  distiUation  of  wood.  The 
acid  thus  obtained  was,  at  one  time,  regarded  as  peculiar ;  and 
hence  it  received  the  name  pyroligneous  acid,  by  which,  in  its 
impure  state,  it  is  stQl  known  in  commerce.  When  most 
kinds  of  vegetable  matter  are  subjected,  in  a  close  vessel,  to 
the  action  of  a  heat  verging  on  ignition,  the  elements  of  the 
vegetable  arrange  themselves  into  new  combinations;  and 
whilst  the  greater  part  of  the  carbon  becomes  fixed  in  the 
vessel,  the  oxygen  and  hydrogen  each  carry  off  a  portion. 
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either  alone  or  conjointly;  and  thus  we  find^  in  the  volatile 
prodacts,  carbonic  oxide  and  carburetted  hydrogen  gases, 
mixed  with  a  hydrogenated  substance  (pyroxylic  spirit)  and 
an  oxygenated  substance^  acetic  add.  There  are  also  tar  and 
other  highly  carburetted  products.  The  best  kind  of  wood 
or  vegetable  matter  for  the  formation  of  this  description  of 
vinegar  is  that  of  the  beech  tree  or  the  oak,  and  these  are 
principally  the  sorts  used  by  pyroligneous  acid  makers  in  this 
country.  The  wood  to  be  distilled  is  first  rendered  as  dry  as 
possible,  and  then  introduced  into  a  large  cylindrical  vessel 
or  oven ;  one  end  of  which  is  furnished  with  a  moveable  door, 
for  the  convenience  of  putting  in  the  wood  and  removing  the 
resulting  charcoal ;  whilst  the  other  end  is  provided  with  an 
exit-pipe,  leading  to  a  condenser^  in  which  the  tar,  pyrolig- 
neous acid,  and  spirit,  are  condensed  and  secured.  The  wood 
having  been  properly  disposed,  a  fire  is  lighted,  so  as  to  heat 
the  cylinder  or  oven  red  hot ;  and  in  this  state  it  is  main* 
tained  for  about  48  hours  or  longer,  according  to  the  size  of 
the  charge.  The  crude  liquor  from  the  condenser  is  then  re- 
distilled, and  the  first  portions,  which  consist  of  pyroligneous 
spirit,  kept  apart  from  that  which  makes  its  appearance  after- 
wards, and  is  chiefly  acetic  acid.  The  quantity  of  pyrolig- 
neous spirit  usually  obtained  is  not  large,  and  seldom  averages 
more  than  one  gallon  from  8  cwts.  of  wood.  The  acetic  acid 
is  still  very  impure,  and  largely  contaminated  with  tar ;  hence, 
when  saturated  with  lime  and  evaporated  to  dryness,  it  has 
a  black  color,  and  is  known  by  the  name  of  *'  black  acetate  of 
lime.''  Its  purification  will  be  described  at  a  future  stage ; 
and  meanwhile  we  present  a  few  tabulated  results  of  the  gene- 
ral working  of  different  kinds  of  wood,  as  illustrating  their 
respective  values  in  the  production  of  acetic  acid, — ^though 
several  of  the  woods  are  too  scarce  and  expensive  for  applica- 
tion to  this  purpose.  The  quantity  operated  upon,  in  each  case, 
was  exactly  8  cwts. ;  and  as  the  atomic  weight  of  bicarbonate 
of  potash  is  very  nearly  double  that  of  acetic  acid,  no  great 
error  will  arise  if  the  amount  of  bicarbonate  of  potash,  in  the 
second  column,  be  divided  bv  two,  as  the  equivalent  of  acetic 
acid  present  in  one  pound  of  the  crude  liquor : — 

llkofwUeli.  Gave  1b  an 

818  lbs.  ni«  of             neutnUMdaOf  ofdarkaceut*  Gcveof 

enidc  iTqnor,         UevbonaMof  potaak,  oflinM^  Chareoal 

iBlta.                          Ingn.  Inlbt.  IbIIm. 

Apple  tree  ...  200 610 18 70 

Ash 190 792 22 90 

Oak 190 816 24 91 

Beech 180 960 26 84 

Elm 180 800 16 70 

Maple 146 640 20 77 

Walnut  160 760 16 72 

Biich  120 1130 18 70 


( 
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It  will  be  seen^  that  the  saturating  power  of  the  crude  liquor 
bears  no  uniform  proportion  to  the  acetate  of  lime  produced 
from  it, — a  circumstance  due  to  the  unequal  quantities  of  tar 
which  it  contained^  and  which,  remaining  mixed  with  the  dark 
acetate  of  lime,  of  course  affected  its  weight.  As  a  general 
rule,  sixteen  pounds  of  wood  will  yield  one  pound  of  the  above 
acetate. 

Before  entering  on  the  purification  of  this  substance,  it 
may  be  as  well  to  consider  tne  nature  of  the  changes  which 
take  place  during  the  distillation  of  wood,  with  a  view  to  dis- 
cover the  most  probable  means  of  improvement.  We  have 
before  stated,  that  amongst  the  evolved  products,  carburetted 
hydrogen  gas  makes  its  appearance;  and  as  this  compound 
differs  from  acetic  acid,  chiefly  by  the  absence  of  oxygen,  a  \ 

hope  may  be  entertained,  that  the  introduction  of  this  element, 
at  a  fitting  stage  of  the  operation,  would  oxidize  the  carbu- 
retted hydrogen,  and  thus  convert  it  into  vinegar.  In  the 
case  of  alcohol,  two  atoms  of  this  substance  combine  with  four 
atoms  of  oxygen  from  the  air,  and  produce  one  atom  of  acetic 
acid  and  three  atoms  of  water.  But  for  this  change  to  take 
place,  we  have  shewn  that  some  catalytic  agent  is  needed* 
Now,  if  four  atoms  of  light  carburetted  hydrogen  gas  could 
be  in  the  same  way  catalytically  disposed  to  unite  with  eight 
atoms  of  atmospheric  oxygen,  then  one  atom  of  acetic  acid 
and  five  atoms  of  water  might  result ;  and  the  admission  of 
air,  during  the  process  of  distillation,  in  quantity  proportioned 
to  the  demand,  is  by  no  means  an  unlikely  method  of  effecting 
the  desired  object.  The  instrument  now  so  much  used  in 
gas  works,  and  called  an  '^  exhauster,''  offers  a  ready  means 
of  drawing  in  any  amount  of  atmospheric  air  during  the  con- 
tinuance of  the  process ;  and,  with  common  caution,  there 
could  be  no  risk  worth  mentioning  in  its  employment. 

It  does  not  admit  of  doubt  that  the  greater  portion  of  the 
non-condensible  matter  evolved  during  the  destructive  distil- 
lation of  wood,  possesses  all  the  elementary  principles  of  acetic 
acid,  with  the  exception  of  a  proper  dose  of  oxygen;  and  it 
can  be  proved,  by  direct  experiment,  that  when  wood  is  dis- 
tilled in  contact  with  peroxide  of  manganese,  a  much  larger 
quantity  of  acetic  acid  is  produced  than  when  no  manganese 
is  used.  At  the  same  time  the  amount  of  non-condensible 
matter  is  sensibly  diminished ;  thus  tending  to  prove  that  the 
light  carburetted  hydrogen  may  be  oxidized  like  alcohol,  and 
converted  into  acetic  acid,  as  we  have  suggested.  Indeed  it 
is  a  notorious  fact,  if  coal-gas  be  burnt  imperfectly — as  hap- 
pens when  the  access  of  air  is  insufficient  for  the  complete 
combustion  of  the  gas — that  both  aldehyde  and  acetic  acid  are 
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found ;  and  it  is  to  the  former  of  these  that  the  pecoliar 
odour  is  due,  which  becomes  sensible  under  such  circum- 
stances. It  seems  to  us,  therefore,  that  too  much  interest 
can  scarcely  be  attached  to  the  importance  of  oiidizing  the 
non-condensible  products  evolved  from  wood  during  its  dis- 
tillation ;  as  by  this  means  substances  which  now  escape  into 
the  air  and  contaminate  it,  will  become  highly  valuable  com- 
modities. 

To  give  an  idea  of  the  relative  amounts  of  acetic  acid  and 
non-condensible  matter  given  off  from  wood  by  the  present 
unscientific  method,  we  subjoin  the  following  table  of  experi- 
mental results  from  ten  different  kinds  of  wood,  by  which  the 
enormous  loss  sustained  under  the  head,  non-condensible  or 
gaseous  products,  will  become  apparent : — 


Qnaatttror       Charooal  Cnada 

wood  employed,   prodoecd,  Uquor,  nattcn,  acetic  add 

Beech    24  46  14  3-06  • 

Younffoak    28  39  14  8-06 

Hawthorn     20  27  37  3-73 

Ash    23  48  13  2*45 

Old  beech 20  47  17  2-40 

Elm   211 46i 17  226 

Libomam 20  46  18  2-00 

Alder 20  48  16  1-86 

Birch 23} ...46  16} 186 

Willow 18  49  17  0-77 

So  that,  as  a  general  rule,  the  gaseous  matter  stands  to  the 
acetic  acid  produced,  in  the  ratio  of  about  5  to  1 ;  and  this 
vast  loss  is  almost  entirely  due  to  a  want  of  oxygen  sufBcient 
to  oxidize  the  peculiar  form  of  hydrocarbon  which  constitutes 
the  basis  of  acetic  acid.  Let  us  hope  that  those  practically 
engaged  in  this  department  of  manufacturing  industry,  will 
turn  their  attention  to  the  probability  of  discovering  some 
cheap  and  simple  means  through  which  this  waste  may  be 
prevented.  Reasoning  by  analogy,  there  is  a  strong  presump- 
tion that  atmospheric  air  may  be  made  to  answer  the  desired 
end. 

We  have  previously  alluded  to  the  fact,  that  the  acetate  of 
lime  which  is  formed  from  the  destructive  distillation  of  wood, 
is  largely  contaminated  with  tar,  and  other  pyroeenous  im- 
purities, which  require  to  be  removed  ere  it  is  fit  K>r  anv  but 
the  rudest  purposes.  There  are  at  present  two  different 
modes  of  operating  with  this  view,  though,  in  reality,  they 
both  arrive  at  the  same  result  by  the  same  means.  In  those 
places  where  acetate  of  lime  is  formed  in  the  first  instance, 
this  is  subsequently  decomposed  by  sulphate  of  soda,  so  as  to 
produce  an  insoluble  sulphate  of  lime,  and  a  soluble  acetate 
of  soda;  the  latter  of  which,  being  separated  from  the  former 
by  filtration,  is  evaporated  to  dryness,  and  then  assumes  the 
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chantcter  of  that,  which,  by  the  other  mode  of  operating,  is 
made  at  once :  that  is  to  say, — the  second  plan  consiats  in 
decomposing  crude  hydrosulpnate  of  soda  by  means  of  the 
impure  acetic  acid  of  a  double  distUlation, — so  that  sulphas- 
retted  hydrogen  gas  is  evolved,  and  acetate  of  soda  formed ; 
which  latter,  on  being  evaporated  to  dryness,  reeembles  ex- 
actly that  obtained  from  the  acetate  of  lime,  as  before  stated. 
In  either  way  an  impure  acetate  of  soda  is  formed ;  and,  as 
it  is  a  feature  in  the  nature  of  this  salt  that  it  may  be  heated 
almost  to  redness  without  decomposition,  the  tar,  and  other 
carbonaceous  matters,  are,  so  to  say,  burnt  off  at  a  tempera- 
ture of  about  400^  Fahr.,  whilst  the  acetate  of  soda  remains 
unchanged ;  and,  by  solution  in  water,  filtration,  and  subse- 
quent crystallization,  may  be  had  extremely  pure.  This 
roasting  process  is  conducted  in  a  peculiar  kina  of  oven,  into 
which  a  current  of  air  passes ;  and  the  workman  judges  of 
the  success  of  the  process  by  removing  small  samples,  from 
time  to  time,  and  dissolving  them  in  water.  If  the  solution 
is  seen  to  be  colorless,  the  decomposition  of  the  tarry  matter 
is  known  to  be  complete. 

Having  in  this  way  obtained  a  sufficently  pure  acetate  of 
soda,  the  production  of  pure  acetic  acid  is  an  easy  operation, 
for  it  suffices  to  mix  this  acetate,  in  a  proper  distillatory 
vessel,  with  a  due  amount  of  sulphuric  acid,  and  to  apply 
heat,  when  the  acetic  acid  passes  into  the  condenser,  and  an 
acidulous  sulphate  of  soda  remains  in  the  vessel.  This  sul- 
phate may  be  either  decomposed  by  charcoal  at  a  red  heat 
mto  sulphuret  of  sodium,  or  employed  to  decompose  impure 
acetate  of  lime  for  a  subsequent  operation.  There  is  an  ad- 
vantage in  decomposing  acetate  of  soda,  which  does  not  exist 
in  acetate  of  lime ;  and  that  is  dependent  upon  the  fact,  that 
any  excess  of  sulphuric  acid,  in  tne  former  instance,  merely 
combines  with  the  soda  to  form  an  acidulous  sulphate  of 
soda ;  whereas,  with  lime,  the  excess  of  sulphuric  acid  remains 
free,  and,  by  re-acting  on  the  acetic  acid  liberated,  not  only  de- 
stroys it,  but  moreover  contaminates  the  distilled  product  with 
sulphurous  acid,  and  renders  it  necessary  to  re-distil  the 
acetic  acid  from  a  vessel  containing  peroxide  of  manganese, 
or  lead.  There  are,  however,  many  other  modes  of  decompo- 
sing acetate  of  soda,  which  would  yield  a  more  uniformly 
pure  product  than  by  the  use  of  sulphuric  acid.  Thus,  for 
mstance,  boracic  acid  might  be  employed,  and  the  residuary 
salt  made  into  borax ;  or  the  acetate  of  potash  might  be  de- 
composed by  oxalic  acid,  and  the  resulting  oxalate  converted 
into  binoxalate  of  potash  or  salt  of  sorrel.  On  this  point  it 
is  needless  to  enumerate  illustrations;  for  as  the  object  in 
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view  should  be,  the  production  of  pure  acetic  acid^  simulta- 
neously with  that  of  a  marketable  residuum,  there  can  be  no 
difficulty,  with  any  practical  manufacturer,  to  adapt  his  pro-i 
cess  to  the  wants  of  his  immediate  neighbourhood. 

As  regards  the  pyroiylic  spirit  or  wood  naphtha,  together 
with  the  tar  which  results  from  the  distillation  of  wood  in  this 
way,  there  need  not  much  be  said,  nor  is  it  exactly  connected 
with  our  subject:  nevertheless,  a  trifling  improvement  is 
wanted  in  the  treatment  of  these  vegetable  tars.  The  wood 
naphtha,  being  an  extremely  volatile  substance,  requires 
nothing  more  than  careful  distillation  to  free  it  from  every 
impurity ;  but  this  should  not  be  carried  so  far  as  to  render  it 
perfectly  miscible  with  water,  for  in  this  state  it  is  not  a  good 
solvent  of  shell-lac ;  for  the  solution  of  which  it  is  much  used 
by  hat  manufacturers.  The  presence  of  a  little  acetone  is 
necessary  to  communicate  this  property ;  and  therefore,  where 
wood  naphtha  has  been  too  highly  rectified,  about  6  per  cent, 
of  acetone  must  be  added,  to  fit  it  for  the  wants  of  the  hat- 
maker. 

The  operations  now  carried  on  under  the  patent  of  Mr. 
Young,  diew  that  tar  will  yield  both  paraffine  and  a  variety 
of  heavy  oils,  well  adapted  for  machinery;  and  therefore  it 
behoves  the  makers  of  pyroligneous  acid  to  ascertain,  by 
practical  experiments,  how  far  the  discoveries  of  Richenbacn 
may  be  brought  out  in  a  commercial  bearing.  Eupione,  pa- 
raffine, and,  lastly,  pittacal,  should  all  be  sought  for  in  a 
manufacturing  spirit ;  for  it  is  evident  that  the  hitherto  worth- 
less oils  may  find  a  ready  market  as  lubricants  for  heavy 
machinery,  and  thus  complete  the  entire  circle  of  the  manu- 
facture of  pyroligneous  acid  and  its  products. 

The  Manufacture  of  White  Lead. 

One  of  the  most  important  uses  to  which  acetic  acid  is  ap- 
plied in  the  arts,  is  that  of  manufacturing  white-lead.  This 
process,  though  doubtless  susceptible  of  some  improvement, 
seems  nevertheless  incapable  of  any  very  great  alteration, 
though  there  is  not  perhaps  a  single  subject  which  has  more 
extensively  occupied  the  skill  and  labor  of  inventors.  Patents 
for  improvements  in  the  manufacture  of  white-lead  are,  in 
fact,  almost  as  "  plentiful  as  blackberries  /'  but  we  have  yet 
to  learn,  that  even  a  moderate  degree  of  success  has  attended 
the  best  of  these  schemes.  In  truth,  the  greatest  ignorance 
has  prevailed,  and  in  some  measure  still  prevails,  respecting 
the  composition  of  white-lead;  and  it  is  precisely  in  conse- 
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quence  of  this  ignoranoei  that  many  have  patented  processes 
for  the  making  of  white-lead,  though  the  processes  in  qaestkm 
would  not  make  white-lead  at  all.  The  mistake  has  arisen 
from  regarding  the  well-known  pigment  as  carbonate  of  lead, 
which,  in  one  sense,  it  certainly  is.  But  it  is  not  a  neutral 
carbonate ;  and  herein  lies  a  great  distinction.  White-lead, 
when  properly  prepared,  is  a  hydrated  basic  carbonate  of  lead, 
and  consists  of  one  atom  of  hydrated  oxide  of  lead  united  to 
two  atoms  of  neutral  carbonate  of  lead ;  and  it  is  the  presence 
of  the  atom  of  hydrated  oxide  whidi  confers  on  this  compound 
its  peculiar  qualities  as  a  pigment  when  mixed  with  oil.  The 
resulting  mass  becomes,  in  fact,  a  kind  of  imperfect  soap  or 
plaster,  containing  opaque  particles  of  carbonate  of  lead,  every- 
where disseminated  throughout  the  oily  mixture.  It  is,  in 
short,  a  chemical  combination ;  whereas,  when  carbonate  of 
lead  alone  is  used,  the  result  is  but  a  medianical  mixture,  in 
which  there  is  no  more  union  between  the  metallic  salt  and 
the  oil  than  happens  in  the  case  of  sulphate  of  baryta.  The 
consequence  is,  that  such  pigments  work  thin  and  want  body, 
or,  in  the  technical  language  of  the  painter,  they  do  not 
'^  cover''  well.  This  want  of  covering  power  has  been  the 
great  stumbling  block  upon  which  every  successive  project 
for  the  making  of  white-lead  has  broken  down ;  and,  as  the 
true  cause  of  failure  was  quite  unknown  to  the  various  pro- 
jectors, it  may  readily  be  conceived  that  the  schemes  occa* 
sionally  were  not  less  remarkable  for  absurdity  of  design  than 
for  difficulty  of  execution.  Blinded  by  the  prevailing  error, 
that  white-lead  and  carbonate  of  lead  were  identical,  there 
seemed  to  inventors  but  one  problem  to  solve,  and  that  a  very 
simple  one,  viz.,  how  can  carbonate  of  lead  be  made  most 
economically  7  The  value  of  the  article,  when  obtained,  was 
never  called  in  question, — and  the  terms  white-lead  and  car- 
bonate of  lead  were  invariably  regarded  as  convertible  and 
synonimous.  All  manners  and  modes  of  procuring  carbo- 
nate of  lead  have  therefore  been  patented,  and  the  changes 
upon  chemical  composition  and  decomposition  have  been  rung 
over  and  over  again,  till  the  very  echo  tired  by  repetition,  in 
order  that  no  possible  source  for  preparing  this  metallic  car- 
bonate might  escape  the  restrictive  operation  of  the  Great 
Seal.  But  all  this  while  no  one  thought  of  asking,  will  car- 
bonate of  lead  answer  the  purpose  ?  It  was  the  old  story  of 
the  ''  live  salmon  and  the  bucket  of  water,''  but  without  the 
practical  experiment  which  demonstrated  the  foUy  of  further 
researeh.  And  now  we  know  that  a  vast  number  of  patents 
exist  for  the  manufacture  of  carbonate  of  lead,  by  not  one  of 
which  can  an  atom  of  white-lead  be  produced.     It  is  timo 


The  Mamifitciure  of  White  Lead.  879 

therefore  that  inventora  should  learn  the  real  difference  be- 
tween these  articles ;  for,  without  such  knowledge^  improve* 
ment  is  almost  impossible^  and  can  never  rise  beyond  the 
grade  of  a  lotteir.  We  have  done  our  best  to  point  oat  the 
constitution  of  these  bodies,  and  to  explain  the  cause  of  their 
great  dissimilarity; — the  means  of  converting  one  into  the 
other  must  come  from  some  other  quarter.  The  road  to  im- 
provement, however,  is  open,  if  genius  and  industry  are  willing 
to  pursue  it. 

The  manufacture  of  white-lead,  properly  so  called,  is  one, 
the  nature  of  which  is  yet  enveloped  in  obscurity.  So  far 
as  appearances  go,  the  action  would  seem  to  consist, — ^first, 
in  the  oxidation  of  metallic  lead  by  the  atmosphere,  under 
the  influence  of  the  vapour  of  acetic  acid ;  secondly,  in  the 
production  of  acetate  of  lead,  by  the  combination  of  the  oxide 
of  lead  with  the  acetic  acid ;  and,  thirdly,  in  the  displacement 
of  the  acetic  acid  from  its  union  with  the  oxide  of  lead,  by  the 
action  of  carbonic  acid,  and  the  consequent  formation  of  white- 
lead*  But  this  in  no  way  accounts  for  the  fact,  that,  when 
acetate  of  lead  is  decomposed  bv  carbonic  acid,  it  is  carbonate 
of  lead,  and  not  white*lead,  which  is  formed.  Nor  can  we 
conceive  how  an  acid  like  the  acetic  is  capable  of  being  wholly 
expelled  from  a  metallic  oxide  by  a  quantity  of  another  acid 
incapable  of  completely  saturating  that  oxide*  In  other  words, 
as  white-lead  contains  free  or  imcombined  oxide  of  lead,  how 
happens  it  that  the  free  acetic  acid  does  not  remain  united  to 
this  f  We  confess  our  inability  to  reconcile  the  facts  of  the 
case  with  the  preceding  hypothesis,  and  therefore  pass  on  to 
another,  in  whidi  we  will  assume  that  acetate  of  lead,  but  not 
the  neutral  acetate,  is  formed  as  we  have  already  supposed. 
Now  there  are  two  subacetates ; — one  composed  of  six  atoms 
of  oxide  of  lead  to  one  atom  of  acetic  acid ;  and  the  other 
consisting  of  three  atoms  of  oxide  of  lead  to  one  of  acetic  add. 
We  select,  in  preference,  the  former,  as  it  is  the  one  which 
forms  naturally  when  acetic  acid  acts,  at  common  tempera- 
tures, on  an  excess  of  oxide  of  lead.  The  composition  of  this 
salt  is  such,  that,  if  we  can  conceive  slow  combustion  to  take 
place,  or  that  its  acetic  acid  combining  with  the  oxygen  of 
the  air  is  resolved  into  water  and  carbonic  acid,  then  the  car- 
bonic acid  produced  would  be  exactly  sufficient  to  saturate 
four  atoms  of  the  oxide  of  lead,  and  leave  a  compound  of  the 
precise  composition  of  white-lead.  On  this  view,  the  first 
action  in  a  white-lead  stack  would  be  the  production  of  sex- 
basic  acetate  of  lead ;  and  the  next  would  be  the  destruction 
of  this  by  eremacausis,  and  the  formation  of  white-lead. 


880  Sdentijic  NoiiceB. 

The  apparatos  employed  in  the  manufacture  of  white-lead 
is  eictremely  simple^  and  consists  merely  of  certain  krge  en- 
closures or  spaces,  called  beds,  in  which  the  stacks  are  boilt 
up ;  together  with  the  earthenware  pots  needed  for  holdings 
the  vinegar,  and  the  machinery  used  in  casting  the  lead^ 
and  grinding  the  white-lead,  so  as  to  fit  it  for  the  market. 
The  metallic  lead  was  formerly  used  in  the  shape  of 
sheets  or  coils,  which  were  placed  perpendicularly  over  the 
vinegar  pots ;  but  this  practice  has  been  almost  everywhere 
abandoned,  and  at  present  f;he  lead  is  generally  cast  into  what 
are  called  "  crates''  or  ^'  grates,''  of  about  nine  inches  square, 
and  having  the  appearance  of  lattice-work ;  the  object  being  to 
expose  as  large  a  surface  as  possible  of  metallic  lead  to  the 
action  of  the  vapour  of  the  vinegar.  The  beds  are  of  con- 
siderable sixe ;  and,  in  this  respect,  some  diversity  of  opinion 
prevails  amongst  practical  men ;  but  it  seems  pretty  certain 
that  no  advantage  is  gained  when  the  area  of  a  bed  conies  to 
exceed  800  square  feet ;  and  there  are  many  reasons  for  be- 
lieving, that,  with  beds  of  twice  this  area,  the  gain,  in  point 
of  diminished  labour,  is  much  more  than  compensated  for  by 
the  reduced  produce  in  white-lead.  Nevertheless,  each  manu- 
facturer seems  to  entertain  an  opinion  of  his  own  in  respect 
to  this  matter ;  and  there  are  even  some  pretensions  to  secrecy 
concerning  it.  In  fact,  everything  depends  upon  the  con- 
struction of  the  bed,  for  it  is  this  which  regulates  the  pro- 
duction of  white-lead ;  and,  as  a  proof  of  the  great  importance 
connected  with  this  circumstance,  we  may  here  mention,  that, 
whilst  one  manufacturer  has  produced  as  much  as  65  per 
cent,  of  corrosion  during  a  long  course  of  years,  another  in 
his  immediate  neighbourhood  has  never  been  able  to  exceed 
52  per  cent.  The  beds  of  the  former  are  16  feet  square, 
whilst  those  of  the  latter  are  19^  feet  square;  and,  in  dwell- 
ing upon  the  details  of  this  operation,  we  shall  find  that, 
theoretically,  a  bed  may  be  too  large,  as  the  above  practical 
fact  indicates.  Similarly,  it  can  be  shewn,  that  a  stack 
(which  is  merely  a  series  of  beds)  may  be  too  large;  and 
experience  has  convinced  us  that  a  stack  containing  more 
than  eight  beds  is  to  be  condemned ;  and,  as  a  general  rule, 
six  should  be  preferred,  except  where  want  of  space  renders 
a  different  line  of  manufacture  indispensable. 

In  forming  a  stack,  it  is  necessary  to  begin  by  laying,  in 
the  first  instance,  a  bed  of  spent  tanner's  bark,  three  feet  in 
thickness,  over  the  surface  of  the  bed;  and  upon  this  are 
placed  the  earthenware  pots  containing  the  vinegar.  These 
are  arranged,  side  by  side,  and  filled  to  about  one-third  of 
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their  contents  with  vinegar^  of  a  strength  eqtial  to  six  per  cent, 
of  anhydrous  acetic  acid.  Upon  these  pots  are  placed  the 
crates  of  lead^  and  over  all  a  series  of  boards  are  arranged, 
which  form  a  floor  for  the  next  layer  of  spent  tan.  Such  an 
arrangement^  as  we  have  described,  is  denominated  **  a  bed/' 
but  there  is  this  difference  between  the  beds,  viz.,  that  the 
lowest  or  bottom  bed  has  a  bed  of  tan  three  feet  in  thick- 
ness, whereas  but  one  foot  is  needed  in  the  others.  Having 
finished  the  lowest  bed,  12  inches  of  spent  tan  are  now 
placed  upon  the  boards,  and  a  similar  arrangement  of  pots, « 
crates,  and  boards,  takes  place,  which  constitutes  the  se- 
cond bed ;  this  is  followed  by  a  third,  a  fourth,  and  so  on, 
until  at  last  the  uppermost  bed  is  finished ;  when  a  layer  of 
spent  tan,  80  inches  in  thickness,  is  placed  over  the  whole, 
and  the  operation  may  be  said  to  commence.  In  six  or 
eight  days  the  tan  begins  to  ferment  and  evolve  heat ;  and 
this*  goes  on  increasing  for  some  weeks,  when  it  gradually 
diminishes,  and  at  the  end  of  about  three  months  the  whole 
has  become  cool,  and  the  stack  is  fit  to  be  taken  down. 
When  examined,  the  pots,  which  formerly  contained  vinegar, 
will  now  be  found  to  be  quite  empty,  or  to  hold  a  little  water 
merely,  but  no  acetic  acid ;  the  leaden  crates  will  be  dis- 
covered to  have  increased  sensibly  in  bulk,  to  have  become 
coated  with  a  thick  and  dense  incrustation  of  white-lead,  and, 
in  some  places,  even  to  have  become  altogether  converted 
into  this  substance ;  whilst  the  tan,  having  lost  its  fermenta- 
tive quality,  is  now  useless,  except  as  fuel. 

The  successive  beds,  constituting  the  entire  stack,  are 
next  carefully  removed,  so  as  to  obtain  the  white-lead  with 
the  leaft  possible  admixture  of  tan ;  and  as  a  portion  of  the 
substance  always  adheres  to  the  crates,  these  are  washed  in  a 
kind  of  wear  or  trough,  by  which  the  whole  of  the  tan  is 
thoroughly  separated.  When  this  is  seen  to  be  complete, 
the  corroded  part  of  the  crate  or  ^'  white-lead  '^  is  detached 
from  the  uncorroded  or  ^'  blue-lead,''  bv  means  of  slight  taps 
or  blows  with  a  mallet.  The  blue-lead  is  weighed,  and,  for 
the  most  part,  re-melted  and  again  cast  into  crates ;  whilst 
the  white-lead  is  first  crushed,  and  afterwards  ground  in 
water  into  a  fine  powder,  when  it  is  collected  by  elutriation 
and  deposition,  and  dried  in  stoves,  a  little  below  the  boiling 
heat  of  water.  Formerly  this  grinding  was  performed  in  the 
dry  way,  and  much  injury  to  the  health  of  the  workmen  thus 
resulted ;  but,  during  the  last  twenty  years,  the  wet  mode  of 
grinding  has  become  general,  and  is  greatly  to  be  preferred. 

The  conversion  of  white-lead  into  paint  is  a  simple  mecha- 
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nical  operation^  though,  as  we  have  before  remarked,  it  ia 
followed  by  chemical  results ;  for  there  can  be  no  doubt  that 
the  surplus  oxide  in  the  white-lead  combines  with  part  of  the 
oil  employed  to  form  the  paint,  and  gives  rise  to  a  true  plas- 
ter or  metallic  soap.  The  proportions  of  oil  and  white-lead 
vary  with  different  manubcturers ;  nor  does  it  much  matter 
what  these  proportions  are :  the  principal  point  is  to  obtain 
a  thorough  intermixture  of  the  two  ingredients ;  and  this  ia 
done  by  grinding  them  together  beneath  heavy  stones  or 
' "  runners/'  for  several  hours,  at  the  end  of  which  time  the 
mixture  will  be  found  homogeneous. 

If  we  examine  the  process  of  white-lead  making  with  m 
view  to  discover  its  chemical  peculiarities,  we  perceive  at  once 
that  it  presents  no  salient  feature  to  guide  our  enquiry.  The 
most  probable  explanation  is  certainly  that  before  given,  and 
which  supposes  tne  pre-existence  of  sex-basic  aeetate  of  lead. 
At  the  same  time,  there  are  no  experiments  which  prove  that 
this  substance  is  capable  of  undergoing  the  slow  combustion 
requisite  to  complete  the  argument.  But  then  this  is  pre- 
cisely the  question  which  now  calls  for  solution ;  and  there 
are  many  analogous  facts  in  chemistry  that  warrant  the  kind 
of  eremacausis  or  combustion  here  hinted  at.  And  presum- 
ing this  to  be  correct,  then  one  atom  of  the  sex-basic  acetate 
of  lead  and  eight  atoms  of  atmospheric  oxygen,  would  unite 
as  in  the  following  diagram,  and  produce  two  atoms  of  white 
lead,  and  three  atoms  of  water,  two  atoms  of  which  would 
remain  united  to  the  white-lead  thus: — 

CONSI8T8  OV 

/  c^^  \^^i^  6  Oxide  of  lead ^2  Hydiated  bane 

iJ^^lf*^  4  Carbon    ^..^^  carbonate  of  lead, 

1   Sffl  3  Hydrogen       1  Water.  \..-^  or  white-lead. 

i  otiead.  aoiygen.     >  2  Water., 


8  Oxygen. __^d4  Carbonic  acid. 

It  remains,  however,  to  be  demonstrated,  whether  this  kind 
of  subacetate  of  lead,  and  which  is  readily  formed  by  boiling 
acetic  acid  with  a  large  excess  of  litharge,  can,  under  the  in- 
fluence of  a  gentle  heat,  become  thus  converted  into  white- 
lead. 

Connected  with  this  subject,  is  the  fiibrication  of  an  article 
called  the  subchloride  of  lead,  or  oxychloride,  which  is  now 
coming  into  use  as  a  substitute  for  white-lc^d.  The  oxy«- 
chloride  is  so  constituted  that,  if,  for  two  atoms  of  carbonate 
of  lead  in  white-lead,  we  substitute  two  atoms  of  chloride  of 
lead,  the  result  will  be  the  new  compound,  and  which  has 
been  made  the  subject  of  a  patent  by  Mr.  H.  Pattinson,  of 
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Newcastle-upon-Tyne.  Now  it  is  a  very  remarkable  fiict^  and 
strongly  corroborative  of  the  views  which  we  have  here  ad- 
vanced^ that  the  new  paint  ^'  covers''  equally  well  with  the 
best  white-lead,  just  as  its  basic  composition  would  indicate ; 
and  the  probabihty  ib,  that  the  oxide  of  lead  contained  in  it 
unites  to  part  of  the  oil  of  the  painty  forming,  as  before,  a 
metallic  soap ;  whilst  the  chloride  of  lead  remains  interspersed 
in  the  mass,  and  communicates  opacity  and  whiteness.  An 
observation,  made,  we  believe,  in  the  first  instance,  by  Dr. 
lire,  shews  the  correctness  of  such  a  conclusion ;  for,  though, 
when  alone,  the  oxychloride  of  lead  be  quite  insoluble  in  water, 
yet,  after  admixture  with  oil,  boiling  water  readily  dissolves 
from  the  mass  the  chloride  of  lead,  and  leaves  the  oxide  com- 
bined with  the  oil.  This  circumstance,  which  can  be  easily 
demonstrated,  seems  also  to  shew,  that  paint,  made  with  an 
insoluble  salt,  like  carbonate  of  lead,  is  preferable  to  one 
made  with  a  soluble  salt,  like  the  chloride.  Experience 
however,  alone  can  decide  the  correctness  of  this  assertion. 


Ekctrical  condition,  in  its  relation  to  Heat,  Meteorology, 
Epidemic  Diseases,  Ventilation,  ^c. 
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Electbicitt  being  now  the  admitted  active  agent  in  all 
natural  phenomena,  any  detail  of  well  systematized  facts  can- 
not fail  in  proving  of  much  interest  to  the  enquiring  portion 
of  society.  I  am  therefore  induced  to  present,  in  a  condensed 
form,  results  that  have  been  afforded  by  an  apparatus  I  have 
had  in  operation  since  1845, — Cleaving  it  to  the  reader  to  form 
bis  own  opinion  of  their  value  in  reference  to  the  subject 
that  may  more  especially  engage  his  attention,  whether  in 
connection  with  the  animal  and  vegetable  kingdoms,  or  phy* 
sical  science  in  general. 

Before,  however,  proceeding  to  a  detail  of  these  facts,  I 
should  premise  that  the  result  of  an  investigation,  which  I 
instituted  about  twenty  years  since,  on  organic  chemistry,  and 
subsequent  enquiry,  imparted  to  my  mind  an  impression  that 
the  atmosphere  in  which  we  move  was  at  all  times  electrically 
positive  to  the  earth;  and  that  opinion  being  adverse  to  the 
then  generally  received  doctrine  in  the  scientific  world,  of  the 
earth  being  positive  to  the  air,  on  the  principle  of  evaporation 
being  induced  by  electricity,  the  apparatus,  illustrated  by  the 
following  diagram,  was  devised,  to  put  the  question  to  the  test 
of  experiment.     The  apparatus  was  placed  on  the  north  side 
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of  a  brick  wall,  where  it  was  protected  from  the  infiaenoe  of 
•un,  wiod,  aod  rain  ;  and,  further  to  secure  it  from  draughts,  it 
was  enclosed  in  a  commoa  meat  safe,  the  panels  of  which 
were  formed  of  stout  game,  to  ensure  the  same  degree  uf 
temperature  within  the  safe  aa  in  the  open  air. 


' — 

fcl 

Two  copper  vessels  of  7^  inches  in  diameter,  capable  of 
containing  about  a  quart  of  water  each,  were  suspended  from 
a  scale-beam, — the  one  a,  by  silk,  and  the  other  6,  bj  tine 
copper  wire.  To  sn  iron  book,  which  sustained  a  second  beam, 
from  which  the  first  was  pendent,  a  stont  copper  wire  c,  was 
connected,  and  this  again  was  attached  to  an  iron  rod,  driven 
four  feet  into  the  ground.  In  order  to  ensure  full  terrestrial 
influence,  this  copper  wire  was  conducted  several  feet  under 
ground,  in  connection  with  a  wall.  To  the  copper  vessels, 
containing  the  water  to  be  evaporated,  were  appended  small 
dishes  e,  for  the  restoration  of  balance,  by  adding  weights  to 
the  lightest :  which  weights  determined  the  amount  of  differ- 
ences ;  and  the  total  amount  of  evaporation  from  both  vessels 
was  readily  ascertained  by  taking  off'  weights  from  the  flat 
scale  D,  of  the  beam  which  carries  the  beam  of  the  evaporating 
vesssels  a,  b,  until  the  balance  was  restored. 

The  nature  of  the  information  afiurded  by  this  apparatus 
is  shewn  by  the  two  following  statements,  compiled  from  daily 
observations  at  9  a.  h.,  5  and  10  P.  u.,  from  1846  to  1851, 
inclusive: — 
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It  will  be  seen  then,  on  reference  to  the  totals  of  differenceB 
of  1846  and  1849,  the  commencement  and  termination  of 
the  epidemic  peiiod,  that  during  the  potato  diaeaae  in  1846, 
the  numbers  are  3360  and  1983;  whilst,  in  1849,  when 
thii  scourge  disappeared  and  cholera  depopulated  the  land, 
the  figures  are  reversed,  being  1720  and  8915;  and  as 
the  following  evidence  will  shew  that  evaporation  ia  not 
referable  to  "  heat,"  it  may  reasonably  be  inferred,  as  elec- 
tricity induces  evaporation,  that  in  1846,  ihe  negative  state  of 
the  earth  retarded  the  evaporation  in  b;  whilst  in  1849,  im< 
mediately  opposite  conditions,  both  in  the  air  and  earth,  pro- 
duced contrary  effects. 

It  will  be  observed  also,  by  the  total  evaporation,  that  the 
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electrical  infloencei  whether  from  disturbing  or  other  caasea^ 
was  much  greater  throughout  the  epidemic  period  than  in 
subsequent  years ;  which  places  us  in  possession  of  the  highly 
interesting  fact,  that  these  differences  have  no  connection 
whatever  with  actual  evaporation ;  since  those  of  1860,  with 
Uttle  more  than  half  the  amount  of  the  epidemic  period,  are 
equal  in  amount  to  those  of  1848,  the  greatest  total  evaporation, 
viz.,  4470  and  4476 ;  whilst,  with  a  corresponding  evaporation 
in  1851,  the  differences  are  only  hdlt  of  those  of  1850. 

I  have  identified  electricity  with  cold  instead  of  with  heat,  and 
it  is  an  established  fact  that  eombostion  during  frost  is  much 
more  active  than  in  hot  weather, — ^the  rays  of  the  sun  actually 
put  a  fire  out.  The  electrical  condition  of  1846  could  not  faU 
therefore  in  maintaining  the  heat  or  negative  state  of  the 
system,  and  in  conducing  to  the  healthy  or  putrefactive  pro- 
cess of  digestion ;  but  when  the  atmosphere  became  negative 
and  the  earth  positive,  the  body  became  cold  and  electric,  and 
watery  discharges  superseded  those  of  putrefaction:  con* 
ditions,  however,  highly  calculated  to  restore  to  the  non- 
nitrogenous  portion  of  the  vegetable  kingdom  that  healthy 
action  which  it  lost  in  1846. 

The  next  fact,  in  relative  importance,  which  this  apparatus 
has  elicited,  is  that  evaporation  ia  not  referable  to  heat, — it 
being  unquestionable  that  decrease  of  temperature  in  the  at- 
mosphere, although  not  invariably,  but  as  a  rule,  produces 
increase  of  evaporation, — ^whilst  a  contrary  change  produoea 
corresponding  results.  The  truth  of  this  may  readily  be  ascer- 
tained by  the  evaporation  of  water  from  one  vessel  of  a  pair 
of  scales^ — ^weights  being  placed  in  the  other  ;  but  where  time 
or  inclination  preclude  such  a  test,  the  following  table  may 
be  received  in  evidence, — ^it  being  observed,  that  in  December^ 
185Q,  the  proportion  was  only  1  to  173  :— 

BELATION   OF  TEKPEKATUKS  TO  SVAFOBATIOK   FOB   1851. 


^   "  Onbu. 


January 48  ..  11  ..  4,125  or  I  to  Z57 

February    ....  S9  ..  7  ..  2,995  „  42S 

March     42  ..  19  ..  5,285  „  528 

April 46  ..  14  ..  5,970  „  426 

May    5S  ..  21  ..  10,625  „  506 

June  62  ..  80  ..  15,075  „  502 

July    64  ..  82  ..  12,895  „  408 

August 6Z  ..  81  ..  18»5S0  „  487 

September....  58  ..  26  ..  9,570  „  36^ 

October 54  .  22  ..  5,985  „  272 

November  .,,,  88  . .  6  . .  8,880  „  56S 

December  ....  41  . .  9  . .  2,640  „  29S 

Year  .,,,60  18  7,678  425 


ElectricUf—iis  BelaHoH  t0  Heat,  ^c. 


887 


T!he  above  mean  temperatures  are  deduced  from  my  register 
of  0  A.  H^ — the  reduced  scale  consisting  merely  of  a  deduction 
of  82° ;  that  being,  improperly,  our  freesing  point,  instead  of 
jsero;  and  it  must  be  evident  that,  in  any  such  comparison  as 
the  above,  the  addition  of  82°  to  6°,  the  proper  temperature 
of  November,  or  to  82°,  that  of  July,  could  not  fail  in 
creating  a  serious  error.  Betweon  the  figures  in  the  reduced 
scale  and  the  actual  evaporation  there  is,  it  wiU  be  observed, 
iio  relation  whatever.  ' 

Evaporation  not  being  referable  to  heat,  it  is  evident  that 
the  hygrometer,  which  is  based  on  that -doctrine,  must  be 
faulty  in  its  results.  To  determine  this,  I  have  tested  the  in- 
atrument  against  actual  evaporation,  regularly  for  the  last 
two  years,  and  have  found  it  alike  wanting  at  all  times  of  the 
year  and  under  all  circumstances.  As  the  most  favorable  results 
obtained,  I  annex  an  extract  from  my  register  for  February, 
1852,  shewing  the  mean  of  difference  in  wet  and  dry  bulbs 
of  hygrometer;  and  the  total  evaporation  and  mean  of  tem- 
perature, as  registered  at  9  a.  m.,  5  and  10  f.  m . : — 


•I 

Mean  of 

Total  BraiKHration, 

Mean  of 

ft  fH 

1 

Hygnmeter. 

grauaa. 

Temperature. 
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10 
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10 

50 
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51 

52 

50 
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90 

40 

49 

50 

50 
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100 

70 
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46 
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44 
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1- 
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40 

10 

70 

42-5 

46*5     50 

6 
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1- 

120 

60 

80 

52-5 
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110 

40 

50 

46 
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60 
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80 
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• 
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1- 

1- 

40 

75 

15 

48-5 

50 

50 
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1- 

1- 

100 

90 

50 

46 

42 

88-5 

10 
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80 

75 

50 

S6 

89 

40 

11 
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1-6 
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40 

20 

80 

S6 

96-5 

87-5 
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1-6 
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40 

80 

80 

SS 

84-5 

86 

18 
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50 

80 

84 

86 

87-5 

14 
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1- 

40 

80 

— 

87 

89 

39-5 

15 

•5 

•5 

•5 

80 

15 

25 

88-5 

42*5 

45*5 
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•5 

1-5     1-5 

70 

70 
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The  hygrometer,  I  should  observe,  since  the  1st  of  February, 
has  been  kept  in  the  safe  with  my  scales;  still  a  reference  to 
the  2nd,  8rd,  and  9th  of  the  month,  when  the  temperatures 
were  much  the  same,  will  shew  a  deplorable  deficiency ;  and 
on  two  days,  when  there  was  no  evaporation,  a  difference 
prevailed  between  the  wet  and  dry  bulbs. 

Mr.  Andrew  Crosse,  about  thirty  years  since,  shewed,  with 
his  exploring  wires,  that  the  upper  or  surrounding  regions  are, 

*  Did  not  registor  at  5  r.  ic 
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at  all  times,  liighly  dectric ;  and  tlie  late  Mr.  Henry  Weekes 
demoDstrated,  about  twenty  years  ago,  with  his  electric  kites, 
that  the  eondition  decreases  with  decreased  distance  from  the 
earth ;  whilst  the  abo?e  detailed  facts  leave  no  room  for  doubt, 
that  the  relative  electrical  condition  of  the  air  and  the  eartl^ 
from  causes  that  have  yet  to  be  defined,  is  of  a  fluctuating 
nature;  although  the  iimuenee  of  the  air  is  fi^reater  than  that 
of  the  earth,— the  total  of  differoms  from  1846  to  1849,  inr 
elusive,  being  14,490  and  12^18.  Electricity  I  h«vQ  idcor 
tified  with  cold,  and  the  atmosphere  increases  in  cold  with 
increase  in  eleetrioal  condition ;  and  we  are  informed  by  Pto^ 
fessor  Faraday  that  "  oiygen  is  the  least  diamagnetic  id  the 
gase8,-*-nitrogen  one  of  llie  most;  in  oommon  with  solid 
bodies,  the  gases  are  rendered  more  diamagnetic  by  itierettMe 
of  temperature  (an  ascending^  influence),  and  vice  vend*- 
Bodies,  similarly  electric,  repel  eaeh  other;  and  those  gases 
that  are  diamagnetic  are  of  less  speeific  gravity  than  air,  or 
are  attracted  to  the  upper  regions,  whilst  oxygen  is  drawn  or 
repelled  to  the  earth, — oxygen  being  evolved  by  the  vegetable 
kingdom  in  conjunction  with  electricity.  Electricity  ia  the 
bond  in  matter,  the  attraction  of  cohesion ;  and  mstter  be- 
comes electric  by  compression  and  contraction.  The  fiict  that 
matter  increases  in  weight,  as  well  as  specific  gravity,  by 
compression  and  contraction,  still  remains  without  scientific 
acknowledgment  or  controversion,  although  made  public  so 
&r  back  as  1849. 

FOBBSC  GOTTAOB,  MASMTiyiA,  SUBSSX, 

4pra  5A,  185S. 


INSTITUTION  OF  CIYIL  ENQINBERS. 

Much  23id,  185j2. 

The  first  paper  read  was,  "  On  the  ruults  of  the  use  of  tubular 
boilers,  or  of  ftae  boilers  of  inadequate  surface,  or  imperfect 
absorption  of  heat.**    By  Admibal  Eakl  Dundonald. 

This  paper  advocated  the  general  introduction  of  what  were 
termed  *' economical  heat  trap  boilers/'  or  boilers  having  vertical 
water  tubes  instead  of  oblique  fire  tubes,  contained  within  a 
chamber,  into  the  upper  part  of  which  the  hot  products  of  com** 
bnstion  were  introduced,  and  allowed  to  circulate,  ontil;  bv  the 
abstraction  of  heat,  they  descended  to  the  bottom,  and  passecr  into 
the  chimney  at  a  temperature  Uttle  exceeding  that  of  boiling 
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water.  From  soxott  trials  which  had  been  made  at  Woolwieh  and 
Chatham  in  1844,  as  well  as  from  the  experience  which  had  been 
gained  by  their  actual  application  to  some  of  the  North  American 
transatlantic  steam  packets,  and  some  in  the  service  of  the  Em- 
peror of  Russia,  it  was  contended  that  these  boilers  possessed 
greater  evaporative  powers,  and  were  more  economical  than  those 
ordinarily  in  use;  and,  moreover,  that  their  safety  was  much 
greater,  owing  to  the  products  <d  combustion  passing  into  the 
chimney  at  a  very  low  temperi^ture,  instead  of  the  usual  high 
temperature,  from  which  it  was  apprehended  much  danger  had 
been,  and  might  still  be  incurred. 


The  aeooad  ]^per  read  was  "  On  eertam  pmnU  in  ih^  c<m»trwh 
Hon  ofmarmt  boUefJ*    By  Mr.  J.  Scott  Russsll,  M«  Inst.  C  Ji, 

The  author  having  arrived  at  certain  practical  results  relative 
to  the  construction  of  marine  boilers,  put  them  into  practice 
about  ten  years  back,  in  designing  the  boilers  for  the  Royal  Mail 
steam  packets  Clyde,  Tsy,  Tweed,  and  Teriot ;  and  as  they  had 
been  in  constant  work  ever  since,  running  from  42,000  miles  to 
48,000  miles  per  annum,  without  material  repairs,  he  bdieved 
their  durability,  combined  with  effective  combustion  and  economy 
of  fuel,  had  been  fully  established. 

The  principles  on  which  these  boilers  were  constructed  differed 
from  those  generally  recognized.  In  the  first  place  it  was  coih> 
sidered  that  a  judicious  distribution  of  the  most  intensely  heated 
surikces  would  be  conducive  to  durability ;  and  for  this  purpose, 
instead  of  returning  the  flues  over  the  fhmaces,  the  top  of  the 
ftamaces  and  the  hottest  flues  were  brought  to  the  surface  of  the 
water,  and  the  cooler  or  return  flues  w^t;  taken  to  the  bottom 
of  the  water.  The  water  was  admitted  at  the  bottom  and  was 
gradually  warmed  as  it  rose, — ^the  greatest  heat  being  imparted  at 
the  last  moment :  by  which  means  the  bubbles  of  steam  were  pre* 
vented  from,  accumulating  in  contact  with  intensely  heated  metal. 
In  the  next  place,  the  capacity  of  the  frurnaces,  or  fire  lM»e8,  was 
unusually  large,  and  their  height  above  the  incandescent  fbel 
much  greater  than  usual.  The  evaporating  surface  in  these  boilers 
was  also  much  more  than  customary, — there  being  no  less  than 
three  feet  of  evaporating  surface  for  every  foot  of  furnace  bars. 
The  process  of  blowing  off  was  provided  for  by  arranipng  under 
the  flues  and  furnaces  large  water  spaces,  as  reservoirs  for  the 
collection  and  blowing-off  of  brine  and  other  deposit* 


The  last  paper  was,  **A  description  of  a  diaphragm  steam  ge^ 
nerator**    By  M.  Boutigny  (d'Evreuxj. 

The  principle  i^n  which  this  steam  generator  was  based  was» 
that  "bodies  evaporate  only  from  their  surfaoes."  This  being 
received  as  an  axiom,  it  must  necessarily  follow  thal^  in  the  coov 
structioa  of  steam  boilers,  either  the  evaporating  sur&ce  of  metal 
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Bhonld  be  extenMl  to  its  utmost  limits  or  the  water  thonld  be  so 
divided*  and  its  evi^poTating  stirfacea  be  so  multiplied,  as  to  arriTe 
at  the  same  end — of  obtaining  the  greatest  amoont  of  steam  by 
the  expenditure  of  the  least  amount  of  fuel. 

The  steam  generator  vas  described  to  consist  of  a  yerdcal 
cylinder  of  wrought  iron,  25  inches  hieh  by  1 2f  inches  diameter ; 
the  base  terminating  in  a  hemisphericfd  end,  and  the  upper  part 
closed  by  a  curved  ud,  upon  wmch  was  attached  the  usual  steam 
and  safety  valves,  feed,  steam,  and  other  pipes,  &c.  The  interior 
contained  a  series  of  diaphragms  of  wrought  iron,  pierced  with 
a  number  of  fine  holes,  and  having  alternately  convex  and  con- 
cave surfaces.  They  were  suspended  by  three  iron  rods,  at  givea 
distances  apart,  in  such  a  manner  as  not  to  be  in  contact  with  the 
heated  exterior  or  shell  of  the  boiler.  When  any  water  was  ad- 
mitled  through  the  feed-pipe,  it  fell  upon  the  upper  (convex)  disc^ 
whicik  had  a  tendency  to  spread  it  to  the  periphery, — the  lamat 

auantl^  felling  through  the  perforations  in  the  shape  of  globmes; 
le  seoond  diaphragm  being  concave,  tended  to  oirect  the  fluid 
from  the  circumference  to  the  centre ;  and  so  on,  until,  if  any 
fluid  reached  the  bottom  of  the  cylinder,  it  mingled  with  a  thin 
film  of  water»  in  ft  high  state  of  ebullition, — ^that  Wng  the  hottest 
part  of  tibe  boiler.  It  appeared,  however,  that,  in  its  transit 
through  these  diaphragms,  me  water  was  so  divided,  that,  exposing 
a  very  large  surfi||Ce  to  the  caloric,  it  was  transformed  into  steam 
with  great  rapidi^i  and  with  great  economy  of  fuel.  The  boiler 
descnbed  had  beeu  worked  for  a  long  time  at  Paris  with  great 
success,  giving  motion  to  a  steam-engine  of  two  horses'  power. 
The  consumption  of  cosl  was  stated  to  be  very  small,  789  lbs.  of 
water  having  been  eo^^rted  into  steam  by  182  lbs.  of  coal,  in 
nine  hours,  under  a  /^essure  of  ten  atmospheres. 

The  practical  application  on  a  large  scale  was  submitted  to  the 
engineers,  the  author  having  only  proposed  the  system  for  small 
boders  and  under  circumstances  where  a  motive  power  was  re- 
quired in  a  restricted  spaoQ,  and  where  first  cost  was  a  great 
object. 

Maich  80^  1852. 

The  paper  read  was,  "An  account  of  the  drainage  of  the  toton 
of  Richmond,  Surrey,  under  the  authority  of  the  Metropolitan 
Commissioners  of  Sewers,  in  1851.'*  By  Mr.  Geobgs  Donald- 
son, Assoc.  Inst.  C.E. 

The  drainage  of  Richmond,  extending  over  an  area  of  about 
320  acres,  was  undertaken  by  the  Board  in  the  year  1849,  on  the 
application  of  some  of  the  principal  inhabitants ;  when  the  author 
was  appointed  to  report  on  its  then  state,  and  to  propose  some 
general  plan  for  its  improvement.  At  that  period,  all  the  sewage 
was  collected  into  cesspools,  the  liquid  contents  of  which  were 
allowed  to  drain  into  the  earth,  causmg  offensive  exhalations  from 
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its  surface,  and  contaminating  the  water  in  the  adjacent  wells, 
from  which  a  large  portion  of  the  house  water-supply  was  drawn, 
whilst  the  cesspools  themselves  were  seldom  emptiea.  In  many 
of  the  streets,  however,  there  were  brick  drains,  which  had  been 
from  time  to  time  constructed  for  carrying  off  the  surface  and 
atorm-waters ;  but  these  were  not  deep  enough  to  receive  the 
house  drainage,  which  it  was  determined  to  effect  by  means  of 
tubular  stoneware  pipes,  entirely  independent  of,  and  separate 
from,  the  brick  drains, — ^thus  practically  carrying  out  a  system 
on  which  very  different  opinions  had  been  entertained.  At  pre- 
sent the  outfall  of  the  sewerage  was  into  the  Thames,  near  the 
railway  bridge ;  but  eventually  a  main  outfall-sewer  was  to  be 
constructed  to  connect  Richmond  with  the  general  system  of 
sewerage  of  the  metropolis.  The  pipe  sewers  were  about  50,000 
feet  in  length,  executed  at  a  cost  of  about  ^7,500, — rather  more 
than  half  consisting  of  minor  or  branch  sewers.  The  branch 
pipes,  as  far  as  the  kerb  of  the  foot-pavement,  were  laid  down  at 
the  same  time  aa  the  main  pipes, — each  junction  being  formed  at 
an  acute  angle,  and  so  arranged  as  to  receive  the  drainage  of 
three  houses.  Before  being  laid  in  the  trenches,  the  pipes  were 
fitted  together  and  marked,  and  afterwards  packed  solidly  round 
with  earth.  In  some  of  the  wet  sand-beds  it  was  considered  ad- 
visable to  hiy  the  pipes  on  2-inch  deals,  four  inches  deep,  fastened 
to  stakes.  The  joints  were  made  with  well-tempered  clay  and 
cement ;  and  it  was  very  important  that  they  snould  be  water- 
tight ;  for  otherwise  one  of  tbe  chief  advantages  of  pipe  sewers 
over  brick  drains  would  be  lost.  After  their  completion,  the 
pipes  were  proved,  by  allowing  a  flush  of  water  to  pass  through 
each,  separately  for  about  fifteen  or  twenty  minutes.  All  uie 
inlets  to  the  bouse  drains  were  trapped  with  syphons  or  bell- 
traps  ;  and  the  works  generally  had  been  perfectly  successful. 

in  the  discussion  which  ensued,  the  comparative  merits  of  the 
systems  of  separating  the  storm-water  from  the  house  sewerage, 
and  of  combining  them  in  large  sewers,  were  argued  at  great 
length.  It  was  idmitted,  that  the  separate  system  had  not  yet 
been  tried  for  a  sufficient  length  of  time  to  arrive  at  definite 
results ;  but,  as  far  as  experience  had  hitherto  gone,  there  was  a 
general  impression  in  favor  of  the  combined  system  in  main  sewers 
of  brick,  not  less  than  four  feet  high,  in  order,  not  only  that  men 
should  pass  easily  up  them,  but  ihkt  they  should  be  able  to  work 
in  them.  The  pipe  drains,  even  of  21  to  24  inches  diameter, 
were  liable  to  be  choked  by  deposit;  and  their  areas  had  been  so 
reduced,  even  where  the  separate  system  had  been  employed,  that 
stoppages  had  continually  occurred ; — thus  proving  that  the  ex- 
clusion of  road-drift  was  not  entirely  efficacious.  It  was  shewn 
also,  that  whenever  it  was  necessary  to  cut  into  the  pipe  drains, 
there  was  great  injury  from  breakage,  and  they  were  ultimately 
more  expensive  ulbh  brick  drains. 
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Apffl  6tfi. 

The  diseottioQ  on  Mr.  Gsoeoi  Donaldson's  paper,  on  ikm 
"  Drama§€  ^  Rickmomd!^  oceopied  the  irhole  evening. 

Hie  system  of  pipe  sewers  and  hoose  dniins  of  small  area,  as 
compared  with  that  of  main  brick  sewers  of  considenble  am, 
with  pipe  house  drains  as  feeders,  was  ftilly  discassed ;  and  it  was 
shewn  diat  the  latter  system  was  mnch  to  be  preferred,  inasmndi 
as  the  small  area  of  the  newly-introdnced  pipe  sewers  rendered 
them  incapable  of  carrying  off  &e  sewerage,'— that  they  rery  fre- 
quently became  stopped  up  by  accumidated  matter  from  the 
houses, — ^that  when  this  occurred,  as  their  dimensions  prerented  a 
man  from  passing  throush  them,  great  expense  was  mcmied  in 
breaking  up  the  streets,  me  pipes  were  broken  to  a  great  extent, 
and  at  hazard,  in  seeking  for  the  stoppage, — and  ibit  eren  the 
Weight  of  the  earth,  in  smking,  frequently  destroyed  these  pipes, 
fhe  system  of  back  drainage,  through  different  private  propeitie^ 
was  objected  to.  Bride  dndns,  above  fifteen  inches  in  diameter, 
were  shewn  to  be  less  expensive  than  pipes  of  the  same  area,  and 
their  durability  to  be  much  greater.  It  was  stated  that,  in  spite  of 
constant  streams  of  water  through  the  pipe  drains,  it  was  not 
possible  to  keep  them  free  from  accumulations,  caujeied  by  greaae, 
hair,  and  other  extraneous  matters,  even  at  Richmond,  whidi  was 
peihaps  as  favorable  a  locality  for  the  trial  as  could  have  been  ftmnd. 
The  removal  of  the  stoppages  frequently  cost  as  much  as  tlie  original 
laying  of  the  pipe  drams,  in  consequence  of  the  liability  to  aggre- 
gation in  them,  as  already  stated,  l^e  street  sewers  should  in 
genend,  and  especially  where  the  declivity  was  small,  and  the  depth 
under  ground  considerable,  be  of  sufficient  dimensions  to  rilow  a 
man  to  pass  up  easily,  to  discover  and  remove  obstrudaons. 

With  respect  to  the  alleged  advantase  of  the  diminished  friction, 
frxnn  the  smooth  interior  surface  of  the  pipe  drains,  it  was  shewn, 
that  considerable  misapprehension  existed  on  tiiat  part  of  the 
subject ;  fbr  that,  in  pomt  of  fttct,  fluid  friction  was  not  dependent 
upon  the  so-called  smoothness  of  the  surfiice,  and  was  practically 
the  same  in  a  rough  cast-iron  pipe,  smooth-dnwn  lead  pipe,  a  pot 
drain,  and  a  brick  sewer;  but  protuberances  might  hiive  the 
effect  of  obstructing  the  motion  of  heavy  solid  substances  adven- 
titiously present.  It  was  also  shewn,  that  the  form  of  the  trans- 
verse section  of  the  sewer  had  much  less  influence  on  the  action 
of  the  sewer  than  had  been  recently  asserted  by  certain  public 
authorities. 

The  experiments  on  the  flow  of  water  through  pipes,  as  detailed 
in  a  recent  blue  book  of  the  Board  of  Health,  with  the  expressed 
object  of  demonstrating  the  ignorance  of  civil  engineers  on  this 
subject,  were  brought  under  review.  Some  of  the  experiments 
had  been  repeated  by  Mr.  Hawksley,  with  the  utmost  attention  to 
minute  accuracy.  The  results  were  found  to  be  so  utteriy  con- 
tradictory of  the  statements  made,  and  the  doctrines  taught  by 
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the  General  Board  of  Health,  and  so  strikinely  in  conformitjr 
with  formulae  well  known  to  engineers,  and  with  deductions  from 
philosophic  principles,  as  well  as  the  determinations  of  practice, 
as  to  fully  warrant  all  persons  engaged  in  sewerage  and  other 
hydraulic  works  in  continuing  their  adhesion  to  the  established 
data.    The  experiments  were  shewn,  and  the  formula  was  given. 


April  13th. 

The  first  paper  read  was  entitled  **An  account  of  a  swing  bridge 
over  the  river  Bother,  at  Rye,  on  the  line  of  the  Ashford  and 
Haetings  Branch  of  the  South-Eastern  Railway."  By  Mr. 
C.  May,  M.  Inst  C.  E. 

This  bridge,  which  was  constructed  from  the  designs  of  Mr. 
P.  W.  Barlow,  b^  Messrs.  Ransomes  and  May,  of  Ipswich,  although 
sunilar  in  principle  to  others  previously  erected,  presented  some 
di£ferenee  in  the  construction, — ^in  the  arrangement  of  the  tie-bars, 
in  the  rollers,  and  in  other  details.  The  girders  were  1 1 2  feet  long, 
3  feet  6  inches  deep  in  the  centre,  and  2  feet  6  inches  at  the  ends, 
made  up  in  four  lengths, — one  joint  being  in  the  centre,  immediately 
over  the  support,  and  the  others  between  the  centre  and  the  ends. 
These  girders  were  secured  together  at  their  ends  by  means  of 
cross  girders,  the  under  sides  of  which  were  planed,  and  inclined,  so 
as  to  be  slightly  lifted,  when  swung  home  to  their  places  on  girders 
secured  to  the  land  piers*  Provision  was  made  on  the  under  side 
of  the  main  girders,  at  three  places  on  each  side  of  the  centre  of 
the  bridge,  for  receiving  the  tie-bars,  which  all  tended  to  one  point 
over  the  middle.  Each  tie-bar  was  four  inches  by  one  inch  in 
section,  and  was  adjustable  for  tension  by  a  right  and  left-handed 
screw,  the  nut  of  one  end  of  which  was  in  the  tie-bar,  and.  the 
other  between  two  plates,  of  wrought-iron  resting  on  the  side 
standards  or  A  frames,  which  were  connected  together  by  a 
wrought-iron  arch. 

The  turning  of  the  bridge  was  effected  by  means  of  spur  gearing, 
worked  from  a  platform  projecting  from  the  ^e  of  each  girder. 
Two  men  could  with  ease  open  the  bridge  in  two  minutes :  the 
total  weight  of  metal  in  the  moving  part,  exclusive  of  the  roadway, 
was  about  130  tons. 


The  next  paper  read  was,  *'A  description  of  the  Lattice-beam 
Viaduct,  to  carry  the  IFaterford  and  Kilkenny  Bailway  across 
the  Biver  Nore,  near  Thomastown,  County  Kilkenny"  By 
Captain  W.  S.  Moobsom,  M.  Inst.  C.  E. 

The  span  of  the  bridge  was  extended  to  200  feet,  chiefly  in 
order  to  avoid  the  interference  of  the  Inspecting  Officers  of  the 
Board  of  Works  (Ireland),  whose  proceedings  had,  in  other  cases, 
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been  so  Tezatious,  as  to  cause  great  delay  in  the  execution  of  works : 
in  one  instance,  where  a  small  arch  of  1 2  feet  span  was  to  be 
built,  crossing  a  stream,  with  a  bottom  of  firm  limestone  rock,  they 
bad  insisted  on  the  excavation  of  this  rock  to  a  depth  of  6  feet 
below  the  bed  of  the  stream,  and  caused  the  foundations  to  be 
brought  up  in  masonry  from  that  depth.  The  length  of  the  girder 
enabled  the  piers  to  be  constructed  on  the  banks  without  the  aid 
of  cofferdams.  The  foundation  was  strong  loam  and  gravel,  for 
an  average  of  about  10  feet,  at  which  depth  the  limestone  rock 
was  reached.  The  river  was  subject  to  floods,  which,  risine 
rapidly,  spread  across  the  valley  for  a  breadth  of  180  yards,  and 
to  a  depth  of  about  16  feet  in  mid-channel. 

The  progress  of  the  structure  was  delayed  by  the  financial  affairs 
of  the  railway  company ;  and  on  the  original  contractors  resigning 
the  work,  it  was  completed  by  several  others,  among  whom  was 
Mr.  B.  MaUet,  M.  Inst.  C.  E.,  whose  able  assistance  in  the  execu- 
tion of  the  work  was  deservedly  eulogized  by  the  author. 

Details  were  given  of  the  limestone  piers,  the  material  for  whicli 
was  quarried  contiguously  to  the  bridge ;  as  also  of  the  lime,  and 
the  modes  of  working. 

The  timber  used  for  the  lattice-beams  or  girders  was  Memel 
fir.  The  whole  was  worked  to  templates  and  gauges,  and  the 
beams  were  constructed  with  a  curve  or  *'  camber,"  regulated 
by  cleats,  spiked  to  the  staging  on  which  the  beams  were  built. 
The  intersections  of  the  diagonals  were  all  very  accurately  fitted, 
and  double  spiked ;  the  waling  pieces  were  drawn  close  by  bolts, 
and  the  joints  made  water-tight;  the  dia^nal  flooring  was 
then  bolted  and  spiked  down ;  and  on  the  trial  of  the  beam,  it 
was  found  that,  on  knocking  away  the  cleats,  the  deflection  was 
about  3  inches,  which  gradually  increased  to  3}  inches :  after 
passing  several  trains  across,  at  speeds  varying  between  20  miles 
and  30  miles  an  hour,  the  ultimate  deflection  (without  a  load) 
became  5^  inches.  The  maximum  load  had  been  65  tons.  The 
Oovemment  Inspector,  however,  tested  it  by  a  train  of  loaded 
waggons,  extending  the  entire  length  of  the  arch  (200  feet),  and 
weiring  146  tons.  The  result  of  this  was,  that  the  beam  de- 
flected 2i  inches  under  the  heaviest  load,  and  rose  again  1^  inch; 
thus  leaving  a  permanent  deflection,  after  the  trials  were  concluded, 
of  about  6}  inches.  The  shrinking  of  the  timber,  and  the  regular 
trafiic,  produced  a  further  sinking,  so  that  now  the  entire  amount 
was  7}  inches ;  but  the  engineer  had  calculated  and  allowed  for 
a  Bubsidence  of  9  inches. 

Details  were  given  of  the  quantities  of  materials  of  all  kinds  used 
in  the  bridge,  the  entire  cost  of  which  was  about  £S,  1 00  : — that  of 
the  timber  arch  alone  was  about  £15  per  foot  run  ;  and  the  cost 
of  the  whole  mass,  taken  as  a  solid,  averaged  3s.  3^d.  per  cubic  yard. 
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April  2ath. 

The  paper  read  was,  "  The  economy  of  railways,  as  a  means  of 
transit,  comprising  the  classification  of  the  traffic  in  relation 
to  the  most  appropriate  speeds  for  the  conveyance  of  passengers 
and  merchandize.*'    By  Mr.  Braithwait£  Poole,  Assoc.  Inst. 
C.B. 

After  referring  to  the  influence  which  cheap  and  rapid  com- 
inanications  had  on  the  prosperity  of  a  nation,  the  author  alluded 
to  the  rise  of  the  railway  system  in  this  country;  expressing  the 
belief,  that  it  would  have  been  economical  and  wise  if  the  legis- 
lature had,  in  the  first  instance,  determined  the  lines  on  which 
the  system  of  railways  should  hare  been  constructed  throughout 
the  kingdom,  so  as  to  have  a?oided  the  present  ruinous  compe- 
tition. The  passenger  traffic  now  exceeded,  annually,  four  times 
the  entire  population  of  Great  Britain,  and  was  conveyed  at  three 
times  the  speed  and  one-third  the  fares  formerly  charged  by  the 
old  stage  or  mail  coaches;  whilst  the  cost  of  conveyance  of  mer- 
chandise, minerals,  and  agricultural  produce,  had  been  reduced 
full  50  per  cent.,  as  compared  with  the  rates  charged  on  canals 
and  turnpike  roads  fifteen  years  ago.  The  ordinary  fares  for 
passengers  ranged  fiN}m  two  pence  three  farthings  to  a  halfpenny 
per  mile,  and  for  merchandise,  from  one  penny  to  sixpence  per 
ton  per  mile. 

The  author  then  proceeded  to  consider  the  economy  which 
might  be  introduced  into  the  working  of  railways,  and  divided 
the  subject  into  sixteen  different  heads,  each  of  which  referred 
to  some  particular  point,  where  it  was  thought  a  reduction  of 
expenses  might  be  made.  The  principal  point  advanced  was  the 
amalgamating  or  working  of  all  the  railways  in  four  great 
divisions,  and  ensuring  unity  of  management  in  every  depart- 
ment, in  the  maintenance  of  the  permanent  way,  and  of  the  roll- 
ing stock,  as  well  as  in  their  manufacture; — several  improvements 
in  the  construction  of  the  waggons  being  suggested. 

If  a  general  classification  of  trains  were  arranged  throughout 
the  kingdom,  separating  each  class,  and  running  them  at  differ- 
ent speeds  whenever  practicable,  it  was  thought  that  it  would  be 
conducive  to  the  interest  of  all  parties ;  as  it  was  ui^ed  to  be  a 
manifest  injustice  towards  those  who  paid  the  highest  fares,  to 
find  third  class  passengere  arriving  at  the  same  time  with  them. 
Punctuality  and  regularity  required  to  be  strictly  attended  to  for 
the  maintenance  of  a  certain  definite  speed. 

Numerous  instances  were  adduced  to  shew  the  vast  advantages 
and  economy  of  the  railway  system,  without  which  the  penny 
postage  could  not  have  been  achieved,  or  the  Great  Exhibition 
rendered  available  to  the  multitude ;  the  produce  of  the  land  and 
sea,  in  vegetables,  fruit,  meat,  fish,  all  provisions,  and  fuel,  would 
have  remained  as  limited  in  consumption  as  heretofore ;  and  the 
poor  man's  fire-side,  in  the  rural  districts,  would  never  have  been 
warmed  bv  coal. 
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BIRMINGHAM. 

28th  Jml,  1868. 

This  being  the  Fifth  Annaal  General  Meeting,  the  proceedingv 
commencdi  by  reading  the  report  of  the  Council ;  after  which* 
the  following  paper,  hy  Mr.  Andrew  La.mb,  of  Soathampton, 
was  read : — 

On  an  improved  boiler /or  marine  enginee. 

The  Peninsular  and  Oriental  steam-ship  '*  Ripon"  is  an  iron 
▼essel,  of  1650  tons  burthen,  and  has  two  oscillating  engines,  of 
450  nominal  horse-power.  She  was  built  by  Messrs.  Wigram,  in 
1846,  and  was  supplied  with  her  machinery  by  Miller,  RaTenhill, 
and  Co.,  of  London ;  since  which  time  she  has  been  almost  con- 
stantly running  for  the  conyeyance  of  the  Indian  Mail  from 
Southampton  to  Alexandria.  Her  average  speed  for  the  whole 
of  this  time  has  been  9*1  knots  per  hour.  The  boilers  fitted  to 
her  by  Messrs.  Miller  were  of  the  ordinary  tubular  construction. 
They  were  in  six  pieces,  had  twelve  furnaces,  and  744  iron  tubes, 
3}  inches  outside  diameter,  6  feet  6  inches  long.  The  total  fire- 
bar surface  was  212  square  feet,  and  the  heatine  surface  in  the 
tubes  3798  square  feet,  reckoning  the  whole  of  the  inside  surface 
of  the  tubes  as  efiective.  The  sectional  area  through  the  tubes 
equals  36^  square  feet ;  ditto  through  ferrules,  28  square  feet. 

These  boilers  were  loaded  to  10 lbs.  on  the  square  inch;  but, 
in  consequence  of  being  deficient  in  steam,  the  actual  pressure 
attained  at  sea  very  seldom  exceeded  4  to  6  lbs.  when  ftul  steam 
was  admitted  to  the  cylinders ; — of  course  the  engineers  found  it 
to  their  advantage  to  keep  it  up  to  its  full  pressure  by  working 
the  expansion  apparatus.  This  deficiency  of  steam  was  found  to 
be  an  increasing  evil ;  the  cause  for  which  may  be  satisfactorily 
explained  by  a  little  consideration  of  the  modus  operandi  of  the 
sea-going  tubular  boiler.  When  commencing  to  run  with  the 
boilers  new,  for  a  short  period,  dependent  on  the  species  of  coal 
consumed,  the  tubular  boiler  offers  its  greatest  advantage,  and  is, 
in  fact  (when  properly  constructed),  as  good  an  apparatus  for 
evaporatiDg  water  as  can  be  imagined  applicable  to  marine  pur- 
poses. The  tubes  give  a  large  amount  of  heating  surface,  in 
small  compass,  and,  from  their  form,  are  capable  of  resisting 
great  pressure;  but,  after  three  or  four  days'  steaming,  these 
advantages  diminish.  The  tubes  have  an  accumulation  of  soot 
and  light  ashes  inside  them,  which,  by  reducing  their  sectional 
area,  sometimes  from  50  to  75  per  cent.,  diminishes  the  draft 
through  the  furnaces  in  the  same  proportion,  and  also  reduces 
the  effective  heating  surface  to  the  same  serious  extent.  This 
accumulation  depends,  in  quantity,  very  much  upon  the  coal. 
On  one  occasion,  the  author  was  present  in  a  vessel  with  tubular 
boilers,  burning  Scotch  coal,  and  they  actually  came  to  a  dead 
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%Uaid,  after  only  sixty  hours'  steaming^ — ^the  tabes  being  nearly 
choked  up,  and  requiring  to  be  swept.  When  tubular  boilers 
have  made  a  few  voyages  at  sea,  the  outside  of  the  tubes  becomes 
encrusted  with  saline  matter  (chiefly  upon  their  bottom  sides), 
which,  hitherto,  it  has  been  found  impossible  to  remove  by  any 
other  means  than  scaling  them  mechanically.  The  situation  of 
the  tubes  (row  over  row)  prevents  this  being  accomplished,  ex- 
cepting upon  the  upper  tiers ;  and  the  consequences  are,  that 
the  tubes  and  tube-plates  become  coated  with  a  crust  i  or  f  ths 
of  an  inch  thick,  which,  from  its  non-conducting  nature,  greatly 
retards  the  transmission  of  the  heat  through  it ;  and  the  tabe- 
plates  becoming  hot,  crack  and  blister,  and  deteriorate  very 
rapidly. 

To  avoid  these  defects  was  the  object  of  the  author  in  design- 
ing the  boiler  to  be  described  in  the  present  paper,  and  patented 
by  him  in  conjunction  with  Mr.  Summers.  The  first  advantage 
claimed  for  it  over  its  tubular  competitor  is — ^that,  while  it  pos- 
sesses an  equal  amount  of  heating  surface  in  the  same  space  as 
tubular  boilers,  it  is  free  from  the  evil  of  choking  with  inside  de- 
posits of  soot  and  ashes;  because  the  flues,  being  in  one  sheet  for 
their  whole  depth,  the  deposit  fidls  into  the  bottom  of  the  flues, 
and  is  swept  by  the  draft  through  into  the  uptake,  and  thence 
into  the  chimney. 

In  the  boilers  used  in  the  Bipon,  numerous  flues  are  fixed  in 
the  same  position  as  the  tubes  in  an  ordinary  tubular  boiler,  and 
form  the  return-passage  from  the  back  of  the  fire-grate  to  the 
uptake  leading  to  the  chimney.  The  flues  are  flat  rectangular 
chambers,  6  feet  9  inches  Ions,  and  3  feet  3  inches  high,  open  at 
each  end,  where  they  are  flxed  to  the  boiler.  There  are  seven  of 
these  flues  to  each  fire-grate :  the  smoke  spaces  are  If  inches 
wide,  and  the  water  spaces  2-|  inches.  The  sides  of  the  fines 
ere  i  inch  thick,  and  they  are  supported  by  stays,  fixed  inside 
them.  From  this  circumstance,  of  there  being  no  stays  or  other 
projections  in  the  water  spaces,  an  important  advantage  is  gained 
*— that  no  nucleus  is  o£fered  round  which  the  scale  can  collect, 
and  no  impediment  to  interfere  with  the  complete  and  rapid 
cleansing  of  the  water  spaces  from  scale  by  means  of  the  ordinary 
scrapers. 

In  another  arrangement  of  these  boilers,  adapted  for  large 
screw  steamers,  and  also  for  war  steamers,  the  fines  are  placed 
alongside  the  furnaces,  and  at  the  same  level,  instead  of  over  the 
furnaces :  which  arrangement  protects  the  boilers  from  shot,  by 
keeping  them  below  the  water-line. 

In  these  improved  boilers,  the  same  amount  of  heating  sur&ce 
can  be  obtained  in  the  same  capacity  of  boiler  as  with  the  tubes : 
the  only  difference  is,  that  if  the  tubes  are  -^ths  of  an  inch  thick, 
they  wUl,  of  course,  be  rather  lighter  than  f -inch  plates.  In 
the  event  of  any  accident  to  any  of  the  fines,  they  may  be  taken 
out,  separately  or  collectively,  to  be  repaired  or  replaced  with 
new  ones ;  but,  from  the  facility  with  which  they  can  be  kept 
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dean,  they  (Mighty  •«  in  the  old-faahioiied  flne-boilors,  to  vear 
out  Uie  shell — the  length  of  time  being  remarkable  that  a  thin 
plate  viU  laat»  if  kept  clean,  and  never  overheated. 

The  second  advantage  claimed  for  the  improved  boiler  is— 
that  the  flues,  from  having  no  projection,  either  of  rivet  heads  or 
■tays,  in  the  water  spaces,  offer  no  obstrnctions  whatever  to  Uie 
Bcsling  tool,  and  are  as  easily  kept  dean  as  any  part  of  any  boiler 
can  possibly  be ;  thereby  entirdy  removing  the  evil  of  a  loss  of 
heat  through  non-conducting  deposits,  and  very  much  increasing 
tiie  durabihty  of  the  boiler.  The  third  advantage  is — that  Uie 
water  spaces  between  the  flues  being  comparatively  large,  and 
the  sides  of  the  flues  perfectly  vertical,  the  circulation  of  water 
in  the  boiler  must  necessarily  be  much  more  perfect  than  amongst 
a  number  of  tubes  (amounting  sometimes  to  thousands),  where 
the  water  has  to  wend  its  way  in  and  out  in  curved  lines. 

The  improved  boilers  now  fitted  to  the  Ripon  were  manufac- 
tured by  Messrs.  Summers,  Day,  and  Baldock,  of  Southampton, 
and  are  in  four  parts ; — the  boilers  being  placed  in  the  winga, 
two  forward  of  the  engines  and  two  aft:  the  stokeholes  are  thus 
in  midships.  The  space  occupied  by  these  new  boilers  is  the 
same  as  the  old  ones.  The  new  boilers  have  1 6  furnaces,  and 
246  square  feet  of  fire-bar  surface;  they  have  112  flues,  3  feet 
9  inches  deep  X  6  feet  3  inches  long,  being  5440  square  feet  of 
heating  surface,  reckoning  the  whole  inside  surface  (as  in  tubes); 
and  the  sectional  area  through  the  flues,  deducting  the  stav^ 
equals  54  square  feet.  This  large  sectional  area  can  be  dimi- 
nished at  pleasure,  by  a  damper,  which  is  hung  at  the  firont  end 
of  the  flues,  and  extends  about  10  or  12  inches  down  them. 
The  new  boilers  of  the  Bipon  are  loaded  to  13  Ibft.  per  square 
inch. 

The  Ripon,  at  the  same  time  that  the  boilers  were  altered,  had 
her  common  radial  paddle-wheels  replaced  by  feathering  ones, 
which,  consequently,  added  much  to  the  speed  of  the  vessel. 
The  best  speed  of  the  engines  of  the  Ripon  with  the  old  arrange- 
ment was  about  15  revolutions  per  minute,  and  that  of  the  vessd 
about  10  knots  per  hour  when  quite  light. 

On  the  trial  at  the  measured  mile,  December,  1851,  the  vessel 
was  drawing  1 6  feet  3  inches  forward,  and  1 6  feet  7  inches  aft ; 
she  had  all  her  coal  (422  tons)  on  board,  her  water,  and  some 
cargo ;  and,  consequently,  was  pretty  deep  loaded.  The  speed 
of  the  engines  was  1 9?  revolutions  per  minute,  and  of  the  vessel 
1 1*3  knots  per  hour.  Had  she  been  light,  as  in  the  former  trial, 
she  would  have  probably  gone  over  1 2  knots.  It  appears,  there- 
fore, that  the  improvement  in  speed  may  be  fairly  stated  as  2 
knots  per  hour.  The  cylinders  of  the  engines  are  70  inches 
diameter  x  7  feet  stroke,  Their  nominal  horse-power  formerly, 
at  15  revolutions,  would  be  404,  and  at  19$  revolutions,  526 
horse-power;  so  that  the  new  boilers  have  given  122  horse-power 
more  steam,  of  an  increased  pressure  of  3  lb.  per  square  inch, 
than  the  old  ones. 


Scientific  Notices.  399 

As  the  Rfpon  is  now  makiug  her  first  voyage  with  the  new 
boilers,  the  author  cannot  speak  with  any  certainty  about  her 
consumption ;  but  he  gives  some  detaib  of  the  Peninsular  and 
Oriental  steam-ship  Bentinck,  which  has  made  one  voyage  to 
Alexandria  and  back  with  these  improved  boilers  and  feathering 
wheels.  The  Bentinck  is  a  wooden  vessel,  built  by  Wilson,  of 
Liverpool,  in  1844,  and  has  side-lever  engines,  by  Fawcett  and 
Preston.  She  is  2020  tons  burthen,  and  her  engines  are  520 
nominal  horse-power ;  her  original  boilers  were  of  the  old  flue 
construction,  and  were  loaded  to  6  lbs.  per  inch  pressure ;  her 
average  speed  at  sea  was  9  knots  per  hour,  and  her  engines  about 
14  revolutions  per  minute.  Her  speed  is  now  over  11  knots  per 
hour.  The  former  consumption  was  about  37  cwt.  per  hour ; 
the  present  consumption  averages  about  38  cwt.  per  hour. 

It  must  be  noticed,  that  the  Peninsular  and  Oriental  Company 
had  tubular  boilers,  with  brass  tubes,  made  for  this  vessel  by 
Messrs.  Bury,  Curtis,  and  Kennedy,  and  that  they  were  brought 
to  Southampton,  and  placed  in  the  Pottinger,  a  sister  ship  of  the 
Ripon,  and  of  450  nominal  horse-power,  with  common  paddle- 
wheels.  These  boilers  are  of  ezacdy  the  same  size  as  the  patent 
boilers  made  for  the  Bentinck,  and  they  are  both  loaded  to  the 
same  pressure,  viz.,  12  lbs.  per  square  inch;  they  have  each 
made  a  passage  to  Alexandria  and  back ;  and,  contrary  to  all  ex- 
pectation, the  Bentinck,  although  her  engines  are  70  horse-power 
nominal  more  than  the  Pottinger,  and  are  working  up  to  103 
horse-power  more,  has  consumed  128  tons  less  coal  than  the 
Pottinger,  and  performed  the  same  distance  in  68^  hours  less 
time.  This  result  of  diminished  consumption  is  a  fair  triumph 
for  the  improved  boiler ; — ^as  for  the  improved  speed  of  the  vessel, 
it  must  share  the  honors  with  the  feathering  paddle-wheel. 


The  following  paper,  by  Mr.  William  Handlby,  of  London, 
was  then  read : — 

On  an  improved  brake /or  railway  earriagee. 

After  explaining  some  of  the  improvements  which  have  been 
proposed  in  the  construction  of  railway  brakes,  the  author  pro- 
ceeded to  describe  the  brake  which  forms  the  subject  of  this 
paper.  It  is  on  the  same  principle  as  the  ordinary  skid  used  on 
common  roads.  A  piece  of  iron,  formed  with  two  long  descend- 
ing arms,  and  a  short  upright  arm  at  the  top,  is  mounted  on  the 
axle,  near  each  end  thereof.  The  two  long  arms  stand  at  an  angle 
of  1 20^  to  each  other ;  and  at  the  end  of  each  is  fixed  a  shoe  or 
skid,— one  of  which  is  made  to  pass  under  the  wheel,  whichever 
way  the  carriage  is  running,  and  elevate  it  from  the  rails,  by 
turning  the  piece  of  iron  or  lever  round  upon  the  axle.  The 
shoe  is  made  the  breadth  of  the  tread  of  the  wheel,  without  any 
flange,  and  the  wheel  is  lifted  only  about  one-eighUi  of  an  inch 
on  the  average ;  so  that  the  flange  of  the  wheel  continues  as  effi- 
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cient  and  secure  a  guide  upon  the  rails  as  in  the  ordinary  case  of 
a  wheel  stopped  from  reyolying  by  the  pressure  of  a  brake-block. 
The  shoe  is  made  in  two  pieces ; — the  upper  one  is  forged  on  to 
the  long  arm;  and  the  lower  piece,  which  forms  the  skid,  ia 
hinged  to  it  at  the  end.     The  object  of  this  construction  ia  to 
prevent  the  shoe  from  touching  the  wheel  until  it  is  required  to 
be  put  in  action :  the  joint  opens  about  a  quarter  of  an  inch ; 
ana  the  shoe  falls  away  from  the  wheel  when  it  is  lifted, — being 
stopped  by  a  bolt,  which  limits  the  extent  of  its  opening ;  and, 
round  this  bolt  is  placed  a  short  spiral  spring,  to  keep  the  joint 
open,  and  preyent  it  from  shaking  when  the  carriage  is  running, 
llie  wear  of  the  shoe  is  provided  for  by  insertinff  two  small  dove- 
tailed pieces  at  the  pomts  where  the  wear  tiuces  place:  these 
pieces  are  slightly  tapered,  and  are  driven  into  their  places  from 
the  inner  side, — being  burred  or  rivetted  on  the  opposite  side, 
where  they  remain  firmly  fixed,  having  no  tendency  to  work 
loose.     The  lower  piece  is  of  wrought-iron,  which  is  found  to 
answer  best  for  the  purpose ;  and  ^e  upper  one,  which  carries 
the  wheel,  is  of  cast-iron :  it  has  very  little  wear  upon  it,  but  is 
changed  occasionally  for  a  piece  of  greater  thickness,  to  allow 
for  the  wear  of  the  shoe-plate,  and  preserve  the  total  tldckness  of 
the  shoe,  within  very  little  variation,  so  as  to  prevent  much  dif- 
ference in  the  height  that  the  wheel  \b  lifted  from  the  rails. 

This  brake  is  easily  and  quickly  applied,  by  means  of  a  lever 
acting  on  the  short  upper  arm  of  the  brake :  as  the  carriage  runs 
upon  the  shoe  when  it  is  pressed  under  the  wheel,  it  requires  less 
force  than  the  ordinary  brake,  and  is  put  on  more  quickly.  The 
ordinary  brake-screw,  lever,  and  cross-shaft,  are  available  for 
working  this  brake. 

This  mode  of  braking  has  the  advantage  of  keeping  the  wheels 
perfectly  circular,  and  preventing  them  wearing  polygonal,  which, 
under  the  ordinary  mode,  converts  them,  in  met,  into  so  many 
hammers  beating  upon  the  rails,  to  the  no  small  detriment  of  the 
permanent  way.  As  the  wheels  rest  upon  the  skid,  which  slides 
along  the  rail,  the  axles  are  saved  firom  that  strain  and  torsion 
which  necessarily  arise  when  blocks  are  pressed  with  great  force 
against  the  wheels  to  stop  them.  When  wheels  are  stopped  with 
the  ordinary  brake,  the  surface  bearing  upon  the  rails  is  so  small 
that  it  follows  into  the  soft  and  hollow  places  of  the  rails,  and 
makes  them  worse ;  but  this  shoe,  having  a  bearing  of  sixteen 
inches,  passes  over  them,  and  saves  the  rails  from  that  wear. 
In  consequence  of  the  ade  being  taken  for  a  bearing,  and  the 
pressure  being  downwards,  in  &e  same  manner  as  when  the 
wheel  is  running,  the  action  of  the  springs  is  not  in  the  least 
interfered  with,  and  the  carriage  runs  as  easily,  and  without  any 
jar,  when  the  brake  is  put  on  as  when  it  is  off.  The  wheels  are 
also  kept  quite  cool, — saving  the  tires  thereby  from  expansion. 
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The  following  paper,  by  Mr.  James  Samuel,  of  LondoD,  was 
then  read : — 

On  a  conttnuouS'txpcmsum  steam-engine. 

The  greatest  useful  effect  is  obtained  from  steam  when  it  is 
allowed  to  expand  in  the  cylinder  until  its  pressure  upon  the 
piston  just  balances  all  the  useless  resistance  of  the  friction  of 
the  engine  itself,  and  the  resisting  pressure  on  the  bade  of  the 
piston  (whether  lihe  pressure  of  ue  atmosphere,  in  a  high-pres- 
sure engine,  or  of  the  uncondensed  vapour,  in  a  condensing  en- 
gine),— the  surplus  power  beyond  these  useless  resistances  bdng 
alone  available  for  tiie  purposes  to  which  the  engine  is  applied. 
But,  in  driving  machinery,  so  great  a  uniformity  of  motion  is 
essential,  that  any  great  variation  in  the  moving  power  through- 
out the  stroke  of  the  engine  is  inadmissible ;  as  the  fly-wheel 
would  not  be  able  to  absorb  enough  of  the  excess  of  power  to 
equalize  the  velocity  sufficiently,  by  giving  it  out  again  at  the 
deficient  part  of  the  stroke :  consequently,  though  two  engines 
are  often  employed,  working  at  right  angles  to  each  other,  for  the 
purpose  of  diminishing  the  variation  in  total  moving  power,  the 
expansion  principle  can  only  be  carried  to  a  portion  of  the  ex- 
tent to  which  it  is  theoreticaUy  applicable.    Only  in  such  en- 
einea  as  the  lar^  Cornish  pumping  engines  can  the  expulsion 
be  carried  practically  to  its  rail  tneoretic^  limit ;  as  the  variation 
in  the  velocity  of  the  load  moved  is  of  much  less  importance  in 
those  engines ;  and  the  very  unequal  amounts  of  moving  power 
that  are  developed  in  equal  times,  by  the  full  carrying  out  of  the 
expansive  principle  (which  would  produce  the  most  prejudicial 
and  inadmissible  variations  of  velocity  in  the  engine),  are  con- 
trolled within  prescribed  limits  by  the  great  weight  of  material 
to  be  moved  by  the  en^e  in  the  pump  rods  and  balancing  ma- 
chinery,— fomung,  as  it  were,  a  distnbuting  reservoir  for  the 
movinff  force  developed. 

In  the  locomotive  engine  there  are  practical  difiiculties  in  car- 
rying out  the  expansion  principle  efficiently,  beyond  a  moderate 
extent,  in  a  single  cylinder,  from  the  shortness  of  stroke  and 
rapidity  of  reciprocation,  and  the  construction  of  the  valve  mo- 
tion ;  but  the  ultimate  extent  to  which  it  could  be  carried  would 
be  limited  by  the  maintenance  of  the  blast,  which  requires  that 
the  jets  of  steam  discharged  from  the  cylinder  into  the  blaat-pipe 
should  not  be  reduced  bcdow  a  certain  pressure  at  the  moment  of 
discharge.  Otherwise,  the  limit  to  which  expansion  might  be 
carried  would  be  the  resistance  of  the  atmosphere  to  the  dis- 
charge of  the  steam,  added  to  the  friction  of  the  engine — say 
about  10  lbs.  per  inch  above  the  atmosphere.  The  steam  is  cut 
off  usually  by  the  link  motion  at  from  one-third  to  two-thirds  of 
the  stroke,  and  the  steam  is  consequently  discharged  into  the 
blast-pipe  at  about  frt)m  30  to  60  lbs.  pressure  above  the  atmo- 
sphere, supposing  it  to  be  supplied  to  the  cylinders  at  1 00  lbs. 
VOL.   XL.  8  a 
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per  inch  above  the  atmosphere.  It  appears  that  the  lower  of 
these  pressures  is  safficient,  or  more  tluiD  sufficient,  for  the  pur- 
poses of  the  blast,  to  maintain  fully  the  evaporative  power  of  the 
Doiler  under  general  circumstances,  and  that  a  portion  of  the 
steam  discharged  can  be  spared  from  the  blast  to  be  subjected  to 
a  greater  extent  of  expansion. 

In  the  continuous-expansion  engine,  the  subiect  of  the  present 
paper,  the  steam  from  tne  boiler  is  supplied  only  to  one  cylinder ; 
a  portion  of  it  is  expanded  into  the  second  cyUnder,  which  is  of  pro- 
portionately larger  area,  so  as  to  equalize  the  total  moving  power 
of  the  two  cylinders ;  and  it  is  there  further  expanded  down  to 
the  fullest  useful  extent,  and  then  discharged  into  the  atmo- 
sphere;— the  portion  of  steam  remaining  in  the  first  cylinder 
being  discharged  as  a  blast  at  nearlv  the  same  pressure  as  in  the 
ordinary  engines.  The  economy,  therefore,  consists  in  obtaining 
from  such  portion  of  the  steam  as  can  be  spared  from  the  blaat» 
the  additional  power  of  expansion  remaining  in  it,  which  is  thrown 
away  in  the  ordinary  engine. 

The  steam  is  admitted  into  the  first  cylinder  in  the  same  man- 
ner as  in  the  ordinary  engines,  and  cut  oflf  at  half  stroke ;  and  a 
communication  is  then  opened  with  the  second  cylinder.  The 
second  cylinder  is  about  double  the  area  of  the  first  cylinder,  and 
the  same  length  of  stroke ;  but  the  cranks  are  set  at  right  angles, 
as  in  ordinary  locomotives ;  and,  consequently,  at  the  moment 
of  the  steam  being  passed  into  the  second  cylinder  from  the  first, 
the  piston  of  the  second  cylinder  is  at  the  commencement  of  its 
stroke.  The  steam  continues  expanding  in  the  two  cnrlinders 
until  the  first  piston  has  nearly  completed  its  stroke,  when  the 
communication  between  the  two  cyunders  is  shut  ofi*,  and  the 
steam  remaining  in  the  first  cylinder  is  discharged  into  the  blast- 
pipe.  The  second  piston  has  then  arrived  nearly  at  half  stroke, 
and  its  cylinder  contains  nearly  one  half  of  the  total  quantity  of 
steam  onginally  admitted  to  the  first  cylinder ;  and  this  steam  is 
further  expanded  to  the  end  of  the  stroke,  and  then  dischaiged 
into  the  blast-pipe.  The  return-stroke  of  both  pistons  is  exactly 
similar  to  the  foregoing ;  so  that  about  ^  cylinder  full  of  high- 
pressure  steam  (or  such  other  portion  as  may  be  desired)  is  sup- 
plied to  the  first  cylinder  at  each  stroke ;  and  between  ^  and  j-rds 
of  that  steam  is  discharged  at  the  pressure  required  to  produce 
the  blast ;  and  the  remainder  of  the  steam  is  expanded  in  the 
second  cylinder,  so  as  to  give  out  all  the  available  power  remain- 
ing in  it.  For  the  purpose  of  enabling  the  engine  to  exert  an 
increased  power,  if  required,  at  the  time  of  starting  a  train,  or 
otherwise,  the  communication  between  the  two  cylinders  can  be 
closed  for  a  short  time  when  required ;  and  the  steam  from  the 
boiler  is  admitted  into  the  steam-chest  of  the  second  cylinder 
which  is  then  worked  independently  of  the  other  cylinder,  like 
an  ordinary  engine. 


[    ^3     ] 
SOCIETY    OP    ARTS. 

Febrnary  18th,  1852. 

The  arts  and  manufacturea  of  India.    By  Professor  J.  Forbes 

RoYLB,  M.D.,  F.R.S. 

The  lecturer  introduced  his  subject  by  a  brief  notice  of  the  early 
history  of  the  arts  in  India,  and  their  probable  effect  upon  the 
civilized  nations  of  antiquity.  He  then  proceeded  to  treat  of  the 
arts  and  manufactures  of  India  under  the  following  heads:— - 
1.  Chemical  Arts ;  2.  Textile  Arts;  3.  Manual  and  Mechanical 
Arts ;    4.  Fine  Arts. 

The  arts  which  are  strictly  chemical,  he  said,  may  be  supposed 
to  have  originated  only  in  a  country  where  the  science  of  che- 
mistry had  made  some  advance ;  but  the  Hindoos  are  not  usually 
supposed  to  have  paid  any  attention  to  this  subject. 

We  know,  from  a  variety  of  sources,  that  we  Hindoos  have 
long  been  acquainted  with  many  chemical  substances,  as  well  as 
that  they  have  practised  many  chemical  arts.  The  ordinary 
metals,  including  tin,  they  have  long  known,  and  have  prepared 
the  oxides  of  iron,  lead,  tin,  and  zinc.  The  ashes  of  plants,  in 
.a  country  of  wood  fires,  led  them  to  the  discovery  of  potash. 
Soda  is  found  effloresced  on  the  soil,  as  well  as  crystallized  on 
the  margins  of  some  of  their  lakes.  Nitre  must  have  been  pro- 
duced then,  as  now,  in  their  soil,  and  borax  imported  from  Thibet ; 
while  sal-ammoniac  must  have  been  produced  ever  since  they 
made  bricks  as  they  now  do.  Alum  they  obtain  bv  throwing 
potash  on  alum  slate,  which  has  been  some  time  exposed  to  the  air. 
Among  the  salts  of  the  metab  we  find  the  sulphates  of  copper, 
of  zinc,  and  of  iron,  the  acetates  of  copper  and  of  iron,  and  the 
carbonates  of  lead  and  of  iron.  They  seem,  also,  to  have  been 
long  acquainted  with  the  three  mineral  acids,  for  making  which 
they  have  peculiar  formulae ;  while  their  lemons  and  limes  gave 
them  citric,  and  the  gram-plant  {cicer  arieimum)  the  oxalic  acid. 

It  is  difficult  to  understand  how  a  primitive  people  could  have 
overcome  the  difficulties  of  smelting  iron  and  of  forging  steel, 
yet  the  Hindoos  have  long  known  both  these  arts.  It  is  curious 
to  see  a  native,  with  no  other  tools  than  his  hatchet  and  his 
hands,  proceed  to  smelt  iron,  which  he  will  convert  into  steel, 
capable  of  competing  with  the  best  prepared  in  Europe.  For 
this  the  prevalence  of  the  black  oxide  of  iron,  in  the  state  of 
iron  sand,  and  the  common  use  of  charcoal  as  a  fuel,  give  him 
some  facilities,  wlule  he  prepares  a  furnace  with  clay,  and  makes 
bellows  with  the  leaves  of  the  forest.  Even  now  the  best  Persian 
swords  are  made  with  steel  imported  from  India. 

Mr.  Heath,  at  one  time  the  managing  director  of  the  India 
Iron  and  Steel  Company,  describes  the  ore  used  as  the  magnetic 
oxide  of  iron,  consisting  of  seventy-two  per  cent,  of  iron  with 
twenty-eight  of  oxygen,  combined  with  quartz,  in  the  proportion 
of  fifty-two  of  oxide  to  forty-eight  of  qiuurtz.     It  is  prepared  by 
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stamping,  and  then  separating  the  qnartz  by  washing  or  winnow- 
ing. The  furnace  is  built  of  clay  atone,  finom  three  to  five  feet 
high,  and  pear-shaped.  The  bellows  is  formed  of  two  goat-skina, 
with  a  bamboo  nozzle,  ending  in  a  clay  pipe.  The  fuel  is  char- 
coal, upon  which  the  ore  is  laid,  without  flux ;  the  beUows  are 
plied  tor  four  hours,  when  the  ore  will  be  found  to  be  reduced ; 
it  is  taken  out,  and,  while  yet  red-hot,  it  is  cut  through  with  a 
hatchet,  and  sold  to  the  blacksmiths,  who  forge  it  into  bars  and 
conyert  it  into  steel.  In  an  old  account,  in  possession  of  the 
lecturer  ^written  apparently  at  Mysore),  it  is  said,  that  one  pound 
and  a  half  of  iron  is  heated  lower  than  red  heat,  and  then  beaten 
for  about  three  minutes  with  a  stone  hammer  on  a  stone  annl. 
Experience  haying  taught  them,  they  say,  that  instruments  of 
iron  ruin  the  process.  Mr.  Heath  says  the  iron  is  foiled  by 
repeated  hammering,  until  it  forms  an  apparently  unpromising 
bar  of  iron,  from  which  an  English  manufacturer  of  steel  would 
turn  with  contempt,  but  which  the  Hindoo  converts  into  cast 
steel  of  the  Tery  best  quality.  To  effect  this,  he  cuts  it  into 
small  pieces,  of  which  he  puts  a  pound,  more  or  less,  into  a  cru- 
cible, with  dry  wood  of  the  Caatia  auriculata^  and  a  few  green 
leaves  of  Aselepias  gigantea  ;  or,  where  that  is  not  to  be  had,  of  the 
Convoltmliu  lauri/olia, — the  object  being  to  furnish  carbon  to  the 
iron.  As  soon  as  the  clay,  used  to  stop  the  mouths  of  the  cru- 
cibles, is  dry,  they  are  built  up  in  the  form  of  an  arch  in  a  small 
furnace — charcoal  \b  heaped  up  over  them,  and  the  blast  kept  up 
without  intermission  for  about  two  hours  and  a  half,  when  it  is 
stopped,  and  the  process  is  considered  complete.  The  furnace 
contains  from  twenty  to  twenty-four  crucibles.  The  crucibles 
are  next  removed  from  the  furnace  and  allowed  to  cool ;  they  are 
then  broken  and  the  steel  taken  out.  The  crucibles  are  formed 
of  a  red  loam,  which  is  very  refractory,  mixed  with  a  large  quan- 
tity of  charred  husk  of  rice. 

Among  the  arms  sent  to  the  Exhibition  were  some  that  would 
appear  to  belong  to  different  ages  of  the  world,  but  which  are 
actuaUy  in  use  in  India  at  the  present  day ;  such  as  chain  and 
scale  armour,  both  for  man  and  horse,  helmets  and  shields,  spears, 
battle-axes,  bows  and  arrows,  with  daggers  in  every  variety.  Some 
of  these  display  in  a  remarkable  manner  their  skill  as  cutlers ;  as, 
for  instance,  ^e  sword  formed  of  two  blades,  and  another  in 
which  pearls  are  let  into  the  centre  of  its  blade ;  and  still  more,  in 
the  daggers  contained  one  within  another,  all  of  hard  steel,  with 
the  line  of  junction  so  beautifully  welded  as  to  be  hardly  percep- 
tible even  with  a  magnifier;  so  also  in  the  dagger,  which,  on 
striking,  separates  into  five  blades,  as  these  are  most  nicely  brought 
iato  juxtaposition.  The  twisting  of  gun-barrels  and  the  damasks 
of  their  blades  of  steel  have  been  imitated  in  all  countries. 

A  metallurgical  compound  of  considerable  interest  is  that  which 
has  been  named  Bidery  (from  Bider,  a  city  situated  about  sixty 
miles  to  the  north-west  of  Hyderabad),  and  of  which  we  have  had 
a  variety  of  articles  at  the  Exhibition.     Dr.  Heyne  informs  us 
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that  it  is  composed  of  copper  sixteen  ounces,  lead  four  ounces; 
and  tin  two  ounces.  These  are  melted  together,  and  to  every 
three  ounces  of  the  aUoy,  sixteen  ounces  of  spelter,  that  is,  of  zinc, 
is  added,  when  the  alloy  is  melted  for  use.  But  to  give  the  whole 
the  black  color  which  is  esteemed  (probably  from  bringing  out 
the  pattern),  it  is  dipped  into  a  solution  of  sal-ammoniac,  saltpetre, 
common  salt,  and  blue  vitriol.  Dr.  B.  Hamilton  saw  of  zinc 
12,360  grains,  copper  460  grains,  and  lead  414  grains,  melted 
together,  and  a  mixture  of  resin  and  bees-wax  introduced  into  the 
crucible,  to  prevent  calcination.  It  was  then  poured  into  a  mould 
made  of  baked  clay,  and  the  article  handed  over  to  be  turned  in 
a  lathe.  Artists  then  inlay  flowers  or  other  ornaments  of  silver 
or  of  gold.  They  first  rub  it  over  with  sulphate  of  copper  and 
water,  which  gives  the  surface  a  blackish  color,  and  enables  the 
artist  more  easily  to  distinguish  the  figure  which  he  draws, — ^this 
he  does  with  a  sharp-pointed  instrument  of  steel,  and  cuts  it  with 
small  chisels  of  various  shapes ;  and  then,  with  a  hammer  and 
punch,  he  fills  the  cavities  with  small  plates  of  silver,  which  adhere 
firmly  to  the  Bidery.  It  is  then  polished  and  stained,  as  described 
above.  The  various  articles  made  from  it  are  vases,  wash-hand 
basons  and  ewers,  hookah-bottoms,  spittoons,  cups  and  dishes, 
small  boxes,  and  we^hts.  These  are  inlaid  commonly  with  silver, 
but  sometimes  with  gold.  Tlie  patterns  are  usually  as  much  to 
be  admired  as  the  forms  of  the  vessels. 

Glass  is  one  of  those  discoveries  which  could  hardly  escape 
being  made  by  any  people  who  employed  furnaces  to  reduce  me- 
tallic oxides ;  for  the  necessary  ingredients  must  often  have  been 
present,  and  the  heat  was  sufficient.  The  natives  of  India  seem 
to  have  been  long  acquainted  with  this  manufacture. 

One  of  the  simplest  processes  for  making  glass  is  that  practised 
in  the  district  of  Behar.  The  saline  efflorescence  of  the  soU 
(which  is  an  impure  carbonate  of  soda)  is  collected,  and  thrown 
into  a  cistern  lined  with  clay.  This  is  then  filled  water;  which 
is  afterwards  allowed  to  evaporate.  When  dry,  the  bottom  of  the 
cistern  is  found  covered  with  a  thick  saline  crust ; — the  earth  which 
was  intermixed  having  subsided  before  the  salt  began  to  crystallize. 
This  soda  makes  glass  without  any  addition,  as  it  still  contains  a 
sufficient  portion  of  siliceous  matter.  They  make  blackish  and 
greenish  glass :  a  bright  grass-green  is  made  by  additions  of  oxide 
of  copper,  and  a  blue  gli^  by  the  addition  of  run^.  In  Mysore 
the  process  is  more  elal>orate.  Powdered  white  quartz,  one  part, 
being  mixed  with  prepared  soda,  six  parts,  is  filled  into  a  crucible 
capable  of  containing  5^  Winchester  gallons.  About  fifty  of  these 
crucibles  are  placed  in  a  furnace,  and  the  fire  kept  up  for  five  days ; 
whereby  a  ftit  is  produced,  wiUi  which  4hey  make  a  black,  green, 
red,  blue,  and  yellow  glass,  by  means  of  additions  of  oxide  of  cop- 
per, of  an  ore  oEdled  kemudu,  and  of  a  blue  substance  called  runga. 

The  art  of  enameUing  is  known  in  every  part  of  India ;  and 
some  exquisite  specimens  were  sent  to  the  Exhibition,  both 
from  Central  and  from  North-Westem  India :  it  is  chiefly  em- 
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ployed  in  ornamenting  arms  and  jewellery, — not  only  in  gold, 
but  also  in  silver.  Enamels  being  vitrifiable  substances,  to  which 
peculiar  colors  are  given,  we  may  compare  the  Indian  with 
the  European  methods  of  making  enameL  In  general,  ten  parts 
of  lead  and  three  parts  of  tin  are  oxidized  by  continued  heat  and 
exposure  to  the  air.  To  the  mixed  oxides,  add  ten  parts  of  pow- 
dered quartz,  and  ten  parts  of  common  salt,  and  melt  in  crucibles. 
Thus  is  obtained  a  white  enamel,  and  the  basis  of  colored  enamel, 
metalUc  oxides  being  added.  The  oxide  of  lead  or  of  antunony 
produces  a  yellow  enamel ;  reds  are  obtained  by  a  mixture  of  the 
oxides  of  gold  and  iron.  The  oxides  of  copper,  cobalt,  and  iron, 
give  greens,  violets,  and  blues;  and  a  variety  of  intermediate 
colors  by  mixtures. 

The  art  of  fashioning  clay  into  vessels  of  a  variety  of  shapes, 
and  hardening  it  by  the  action  of  heat,  is  one  of  the  most  ancient 
of  the  arts.  Fragments  of  pottery  are  everywhere  found  among 
the  ancient  cities  of  India,  as  in  those  of  other  parts  of  the  world. 

The  clays  which  are  generally  employed  by  the  Indian  potter, 
contain  so  much  oxide  of  iron  and  carbonate  of  lime,  that  the  ves- 
sels melt  into  a  slag  at  a  temperature  httle  above  that  of  redness. 
Deposits  of  a  black  stiff  clay,  containing  much  vegetable  matter, 
occur  in  some  districts :  vessels  made  with  it  sustain  a  higher 
temperature.  Clays,  capable  of  sustaining  great  degrees  of  heat, 
have,  however,  been  discovered  in  different  parts  of  India.  As 
one  great  object  is  to  have  porous  vessels,  for  cooling  water,  the 
ordinaij  clays  answer  sufficiently  well  for  this  purpose ;  and  some 
of  the  forms  (as  that  of  the  tortoise-shaped)  expose  a  large  sur- 
face to  the  air.  The  Hindoos,  moreover,  never  use  a  vessel  the 
second  time ;  so  no  gpreat  expense  will  be  incurred  by  them :  thus 
encouragement  is  wanting  to  improve  the  nature  of  their  pottery. 

The  ancient  potter's  wheel  is  the  instrument  with  which  the 
Hindoo  potter  works ;  and  while  it  revolves,  with  the  aid  of  his 
naked  hands,  he  fashions  vessels  of  elegant  forms^  many  of  which 
have  been  admired  as  being  of  classical  shapes,  and  some  would 
i4>pear  almost  as  if  thev  were  of  Etruscan  origin. 

It  has  been  supposed  that  the  Hindoos  learned  the  art  of  dye- 
ing from  the  Egyptians ;  but  the  probability  is  as  great  that  the 
latter  learned  die  art  from  the  former ;  from  whom  also  they 
probably  obtained  the  alum  which  was  celebrated  by  the  name  of 
Egyptian  alum.  Alum  is  still  manufactured  in  Cutch.  The  na- 
tives of  India  have  long  known  the  use  of  sulphate  of  iron  and 
of  acetate  of  iron.  The  latter  they  prepare  by  macerating  iron  in 
sour  palm-wine,  or  in  water  in  which  rice  had  been  boiled.  The 
Exhibition  has  shewn  that  they  can  dye  every  color,  and  of  a 
great  variety  of  shades,  and  that,  in  a  complicated  pattern,  they 
know  the  value  and  power  of  each  in  contrasting  the  effect  of 
others,  so  as  produce  an  harmonious  whole. 

In  speaking  of  textile  fabrics,  the  lecturer  said,  that  India, 
notwithstanding  the  great  mechanical  inventions  of  this  country, 
is  still  able  to  produce  her  "  webs  of  woven  air,"  which  a  Man- 
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cheater  manufactnrer,  of  the  last  century,  attempted  to  depre- 
ciate, by  calling  them  ''the  shadow  of  a  commodity,"  at  the  same 
time  that  his  townsmen  were  doing  all  they  could  to  imitate  the 
reality,  and  which  they  have  not  yet  been  able  to  excel. 

Though  the  invention  and  completion  of  a  loom  for  weaving 
would  indicate  a  high  degree  of  ingenuity,  as  well  as  a  consider- 
able advance  in  some  other  arts,  the  Hindoos  were  acquainted 
with  it  at  a  very  early  period ;  for  in  the  hymns  of  the  Rig  Veda, 
composed  at  least  1200  years  B.C.,  ''weavers'  threads"  are  alluded 
to ;  and  in  the  Institutes  of  Manu  it  b  directed, — "  Let  a  weaver, 
who  has  received  ten  palas  of  cotton-thread,  give  them  back  in- 
creased of  eleven  by  the  rice-water  and  the  like  used  in  weaving." 

That  the  Hindoos  were  in  the  habit  of  spinning  threads  of 
different  materials  appears  from  another  part  of  the  Institutes  of 
the  same  lawgiver,  where  it  is  directed  that  the  sacrificial  threads 
of  a  Brahmin  must  be  made  of  cotton,  that  of  a  Shatriya  (second 
caste),  of  9ana  (Crotolaria  juncea),  and  that  of  a  Vaisya,  of 
woollen  thread.  The  natives  of  India  prepare  fabrics  not  only 
of  cotton,  but  also  of  hemp,  and  of  jute,  and  other  substitutes 
for  flax ;  also  of  a  variety  of  silks,  and  of  tlie  wool  of  the  sheep, 
goat,  and  camel,  as  well  as  mixed  fabrics  of  different  kinds.  But 
it  is  for  the  delicacy  of  the  muslins,  especially  of  those  woven  at 
Dacca,  that  India  has  so  long  been  famous. 

Fine  muslins  have  been  sent  to  the  Exhjjbition,  not  only  from 
Dacca,  but  also  from  Kishenigurh,  in  Bengal ;  likewise  from  as 
far  south  as  Cottar,  in  the  Rajah  of  Travancore's  dominions,  as 
well  as  from  Ghundeyree,  in  the  Gwalior  territories.  Specimens 
of  almost  every  variety  of  the  cotton  manufacture,  such  as  the 
coarse  garrhas  and  enzzees  for  packing,  clothing,  and  for  cover- 
ing corpses,  with  dosootees,  &c.,  for  tents,  canvass  for  sails, 
towels,  and  table-cloths,  and  every  variety  of  calico,  have  been 
sent  from  the  islands  of  the  Indian  Ocean,  from  Nepal  and  Assam, 
as  well  sS  from  all  along  the  valley  of  the  Ganges,  from  Bengal 
up  to  the  JuUundur  Doab,  in  the  Sikh  territories;  also  f^om 
Cutch,  Ahmedabad,  Surat,  and  Dharwar,  on  the  western  side  of 
India ;  and  from  the  central  territories  of  the  Nizam,  and  of  the 
Rajah  of  Nagpore.  The  finest  specimens  of  calico,  and  punjum 
longcloth,  have  been  sent  from  Jugginpettah,  in  the  Northern 
Circars,  which  was  formerly  the  great  seat  of  this  manufacture. 

Among  the  fabrics  there  are  a  great  variety,  which  prove  that 
the  natives  are  acquainted  with  every  kind  of  weaving,  from 
gnzzees  and  gauzes,  to  striped,  chequered,  and  flowered  muslins. 
The  last  are  interesting  as  specimens  of  an  art  which  has  been 
long  known  in  the  East,  and  the  mode  of  making  which  has 
pui^ed  weavers  in  this  country. 

A  few  very  splendid  specimens  of  silk  carpets  were  exhibited, 
especially  the  large  one  which  was  hung  up  to  the  eastward  of 
the  tenty  and  was  contributed  by  Maharajim  Goolab  Bine.  It 
was  as  beautiAil  a  specimen  of  variety  in  the  pattern,  brilliancy 
in  the  coloring,  as  well  as  of  pleasing  harmony  in  the  whole,  as 
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any  in  the  Exhibition  building.  A  smBller  one,  of  the  Bsme 
pattern,  was  laid  within  the  tent,  together  with  another,  in  the 
same  Btyle,  from  Mooltan.  Other  silk  carpets,  but  of  small  aise, 
were  sent  from  Tanjore,  Hyderabad,  and  Khyrpore.  Woollen 
carpets,  of  large  sice,  and  of  beautiful  and  weU-colored  Oriental 
patterns,  were  sent  from  Minapore  and  frx»m  Gorockpore.  The 
former  is  most  frunous  in  India  for  its  carpets,  which  are  fine- 
quently  sold  in  this  country  as  Turkey  carpets. 

The  Indian  lace,  when  seen  at  the  Exhibition,  was  said  to  be 
much  admired.  Samples  of  six  different  kinds  were  sent.  Grold 
and  silver  blond  lace  are  both  excellent  of  their  kinds ;  but,  as 
the  demand  is  limited,  and  fsshion  changeable,  they  might  not 
always  command  a  sale.  But  the  broad  black  lace  on  wire^ground, 
and  the  broad  white  and  fine  lace  on  Brussels  ground,  and  of  the 
nature  of  Bedfordshire  lace,  are  highly  approved  of  by  the  best 
authorities :  the  broad  being  thought  worth  four  shimngs,  and 
the  narrow  worth  two  shillings  per  yard. 

Among  the  embroidered  articles,  those  frt>m  Dacca  and  from 
Delhi  are  probably  the  best  known.  In  the  latter,  small  shawls 
and  scarves  are  oiiefly  embroidered,  both  with  floss  and  twisted 
silk ;  in  the  former,  both  nets  and  muslins,  with  floss  silk  of  va- 
rious colors.  But  Dacca  is  also  famous  for  its  embroidery  of 
muslins  with  cotton,  of  which  specimens  of  different  artides  of 
clothing  have  been  sent  from  Calcutta ;  also  an  infant's  robe  of 
grass-cloth,  worked  at  Serampore,  and  a  scarf  and  handkerchief  of 

Sine-apple  fibre,  from  Madras.  One  kind  is  formed  by  breaking 
own  the  texture  of  the  cloth  with  the  needle,  and  converting  it 
into  open  meshes.^ 

The  beetle-wing  embroidery,  from  Madras,  was  particulaily 
elegant ;  and  the  velvet  awnings,  musnud-covers,  hookah  caqpets, 
and  elephant  trappings,  embroidered  with  gold  and  silver,  cluefly 
at  Moorshedabad  and  Benares,  were  admired  as  well  for  the  rich- 
ness as  the  skill  with  which  the  ground-work  was  allowed  to 
relieve  the  ornaments.  The  embroidered  saddles  and  saddle- 
cloths, and  floor-coverings  from  Pattiala,  Mooltan,  and  Lahore, 
were  of  the  usual  style  of  what  are  called  the  works  of  that 
&med  valley,  and  which  was  conspicuously  shewn  in  the  dresses^ 
caps,  and  slippers  frt>m  Cashmere  itself. 

The  skill  of  the  Hindoos  in  carving  was  shewn  in  the  black 
wood  frumiture  from  Bombay ;  especially  in  the  eli^gance  of  the 
patterns  of  the  backs  of  the  chairs  and  sofas,  in  the  sideboards, 
and  book-cases.  So  also  in  the  ebony  screens  from  Madras, 
carved  by  Moangapa  Achong,  a  native  carpenter  of  Madras,  with- 
out any  European  assistance. 

Among  ivory-carvers,  those  of  Berhampore  are  conspicuous, 
who  have  sent  a  little  model  of  themselves  at  work,  and  using — 
as  is  the  custom  of  India— only  a  few  tools.  The  set  of  chess- 
men, carved  from  the  drawings  in  Layard's  '*  Nineveh,"  were  ex- 
cellent representations  of  what  they  could  only  have  seen  in  the 
above  work :  shewing  that  they  are  capable  of  doing  new  things 
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when  required ;  while  their  representations  of  the  elephant,  and 
other  animals,  are  true  to  nature.  The  carvings  in  the  same  ma- 
terial in  the  state  chair  from  Travancore  were  greatly  admired* 
and  from  the  truth  of  representation  on  a  minute  scale,  where  an 
elephant  is  enclosed  in  the  shell  of  a  pea,  from  Calicut ;  also  in 
the  beaatifdl  specimens  of  minute  carving,  sent  hy  his  Highness 
the  Nizam  of  Hyderabad.  The  chouries,  or  fly-flappers,  where 
the  ivory,  or  sandal-wood,  is  cut  into  long  hair-hke  threads,  lEure 
also  specimens  of  their  mechanical  skill ;  while  their  skill  in 
wood-carving  was  conspicuously  displayed  in  the  elaborate  details 
of  the  sandal-wood  boxes  from  the  Malabar  coast,  and  also  in 
the  Musjid  exhibited  by  Mr.  Mansfield,  from  Ahmedabad,  and  in 
the  Hindoo  temples  from  Cutch ;  also  in  the  box,  made  of  an 
Aftican  wood,  from  the  Rao  of  Cutch. 

But  the  skill  of  the  Indian  carver  is  conspicuously  shewn  in 
the  beauty,  both  of  the  figures  of  the  Rajah  and  Ranee  of  Tra- 
vancore, and  of  the  buildrngs,  in  so  soft  and  yielding  a  material 
as  pith,  or  rather  in  the  pith-like  stems  of  the  marsh-plant.  In 
the  latter,  all  the  elaborate  detail  of  the  richly-ornamented  Hindoo 
architecture  of  the  South  of  India  is  carefully  brought  out.  For 
this  work  only  two  tools  seem  to  be  employed, — one  a  large  and 
heavy  knife,  Uie  other  with  a  fine  sharp  cutting  edge. 

Working  in  stone,  polishing  the  hardest  surfaces,  engraving 
its  surface  vrith  imperishable  records,  and  sculpturing  it  into 
various  forms,  even  excavating  gigantic  temples  out  of  the  solid 
rock, — are  aU  departments  of  sculpture  and  engraving  to  which 
the  Hindoos  have  paid  attention  from  the  earliest  times ;  and 
their  buildings  are  conspicuous  for  a  quality  for  which  those  of 
Egypt  have  often  been  admired :  that  is,  the  exquisite  polish  and 
glass-like  appearance  of  some  of  the  hardest  granite.  The  tools 
V^hich  the  Hindoos  use,  are  a  small  steel  chisel,  which  tapers  to 
a  round  point,  hke  a  drawing-pencil,  and  an  iron  mallet,  with 
only  one  striking  face,  which  is  formed  into  a  tolerably  deep 
hollow,  and  lined  vrith  lead.  With  such  simple  instruments  they 
formed,  fashioned,  and  scooped  the  granite  rock  which  forms  the 
tremendous  fortress  of  Dowlatabad,  and  excavated  the  wonderful 
caverns  of  EUora. 

The  mode  of  polishing  stone  is  as  follows : — A  block  of  granite, 
of  considerable  size,  is  rudely  fashioned  into  the  shape  of  the  end 
of  a  large  pestle.  The  lower  face  of  this  is  hollowed  out  into  a 
cavity,  and  this  is  filled  with  a  mass  composed  of  pounded  corun- 
dum-stone mixed  with  melted  bees' -wax.  This  block  is  moved 
by  means  of  two  sticks,  or  pieces  of  bamboo,  placed  on  each 
side  of  its  neck,  and  bound  together  by  cords,  twisted  and 
tightened  by  stidcs.  The  weight  of  the  whole  \&  such  as  two 
workmen  can  easily  manage.  They  seat  themselves  upon,  or 
close  to,  the  stone,  they  are  to  polish,  and,  by  moring  the  block 
backwards  and  forwards  between  them,  the  polish  is  given  by 
the  friction  of  the  mass  of  wax  (and  lac?)  and  corundum. 

Nearly  the  same  materials,  and  with  a  still  greater  degree  of 
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■aeoeit.  are  employed  in  polisbing  rach  delicate  trtides  as  beaib 
and  bracelets,  and  the  beautiM  agate,  jade,  and  cr^ratal  cap^ 
which  were  purchased  at  Lahore,  and  eihibited  in  the  jewel-cases 
of  the  Indian  collection. 

Those  who  can  giye  a  lostroas  polish  to  granite,  and  appear 
to  monld  crystal  cups  into  as  elegant  forms  as  the  softest  daj, 
can  find  no  difficulty  in  earring  sandstone  or  in  cutting  marble. 
But  the  elegance  and  variety  of  the  patterns  into  which  both 
sandstone  and  marble  are  cut,  is  conspicuous  in  the  open  lattice- 
work with  which  tombs  are  surrounded  in  north-west  India. 
These  are,  moreover,  remarkable  for  the  light  and  aerial,  almost 
lace-like  appearance,  with  which  they  impress  the  obserrer  at  a 
little  distance.  Two  good  specimens  of  these  screens,  in  sand-stone, 
were  sent  from  Minapore,  and,  on  a  smaller  scale,  from  Boondee. 

The  Fine  Arts,  as  the  term  is  generally  understood,  have  not 
attained  such  a  degree  of  excellence  in  India  as  to  bear  any 
fayorable  comparison  with  the  state  of  the  fine  arts  in  Europe ; 
yet  there  are  some  things  under  this  head,  and  not  beyond  the 
Umits  of  the  Exhibition,  which  are  not  unworthy  of  notice. 

The  Hindoo  painters  are  admirable  delineators  of  objects  of 
natural  history ;  hence,  most  of  the  illustrated  works  which  have 
been  published  on  the  Indian  branches  of  this  subject  have  ususlly 
been  drawn  by  native  artists,  seyeral  of  whom  are  constantly 
employed  in  tne  East  India  Company's  Botanic  Garden,  at  Cal- 
cutta. They  are  usually  faithful  copyists,  but  are  often  objected 
to  as  being  stiff  in  their  style,  and  not  paying  sufficient  attention 
to  persnectiye ;  but  this  is  luurdly  worse  than  the  artistic  palm- 
trees  which  one  sees  in  European  drawings,  and  which  are  very 
unlike  those  with  which  nature  adorns  her  own  pictures. 

The  only  paintings  by  the  native  artists  which  we  have  had  in 
the  Exhibition  are  several  series  in  talc,  some  from  Trichinopoly 
and  the  others  from  Delhi :  the  latter  giving  a  representation  of 
the  different  officers  and  dresses  at  the  Mahomedim  ceremony  of 
the  Mohurran,  and  of  the  different  servants  in  the  employ  of 
Europeans ;  while  the  trades,  as  well  as  many  agricultural  opera- 
tions, were  represented  in  the  drawings  from  the  south. 

The  Exhibition  also  afforded  specimens  of  sculpture,  gem  en- 
graving mosaic  work,  and  enamelling,  which  displayed  great 
executive  skill,  and  were  considered  by  the  lecturer  to  prove,  that 
if  the  Hindoos  had  not  made  any  great  advances  from  their 
ancient  civilization,  they  had,  at  least,  not  made  the  retrograde 
progress  of  other  nations  of  antiquity. 

March  3rd,  1862^ 
On  the  progress  of  naval  arckUeeture,  as  indieoHng  the  necessity 

for  scientific  education^  and  for  the  classification  of  ships  and 

of  steam-engines;  also  on  life-boats.    By  Capt.  Washington, 

R.N.,  F.R.S. 

The  lecturer  commenced  his  address  by  giving  a  concise  sketch 
of  the  progress  of  naval  architecture  in  Great  Britain,  illustrating 


Scientific  Notices.  411 

his  remarks  by  reference  to  the  models  in  the  Exhibition,  which 
were  said  to  mark  the  great  steps  made  in  this  branch  of  know- 
ledge, bat  not  the  gradual  progress  of  its  deyelopment.  Allusion 
was  made  to  the  tardy  acknowledgment  of  onr  inferiority  to 
France  and  Spain  in  ship-bnilding ;  and  it  was  shewn,  that  this 
was  entirely  owing  to  the  want  of  scientific  investigation  in  onr 
dockyards ;  whilst  the  most  learned  mathematicians  were  employed 
in  other  countries  to  guide  the  workman  to  practical  improvements. 
Of  late  years,  this  had,  in  great  part,  been  remedied ;  and  we  might 
now  boast  of  many  admirable  treatises  on  the  art  of  shipbuilding. 
The  lecturer  took  the  opportunity  of  offering  a  tribute  of  praise 
to  the  Thames  Yacht  Club  and  the  Royal  Yacht  Squadron,  for 
the  benefit  they  had  conferred  upon  naval  architecture.  He  then 
alluded  to  screw  and  paddle  steamers, — ^shewing  the  advantage 
derivable  from  free  competition,  and  from  the  builder  and  engineer 
working  in  concert.  Having  noticed  very  briefly  the  models  il- 
IttstnUinff  fishing-boats,  he  proceeded  to  speak  of  life-boats,  ex- 
pressing his  regret  that  the  large  subject  of  shipping,  whidi  is 
the  business  of  a  professed  navd  architect,  should  have  been  left 
to  a  sailor  to  treat  upon,  who  could  only  pretend  to  a  little  know- 
ledge upon  one  point,  viz.,  life-boats.  In  relation  to  this  snbjeet, 
he  made  the  following  remarks : — 

The  form  best  adapted  for  the  general  purposes  of  a  life-boat  is 
that  usually  given  to  a  whale-boat, — that  is,  both  ends  alike,  but 
with  more  breadth  of  beam ;  fine  lines,  to  enable  the  boat  to  pull 
well,  but  sufficient  fulness  forward  to  give  buoyancy  for  launching 
through  a  surf;  good  sheer  of  gunwale,  say  an  inch  for  each  foot 
of  length,  but  rounded  off  towards  the  extremes ;  a  long  flat  floor ; 
sides  straight  in  the  fore-and-aft  direction ;  the  gunwale  strake 
in  the  midships  to  tumble  home  slightly,  to  protect  the  thole-pins ; 
and  the  bow  strake  to  flare  out  slightly,  to  throw  the  sea  off ;  and  as 
much  camber  or  curvature  of  keel  as  can  be  combined  with  steady 
steering  and  safe  launching  from  a  beach,  in  order  that  the  boat 
may  be  turned  quickly  to  meet  a  heavy  roller,  when  about  to 
break  on  her  broadside. 

In  point  of  length,  life-boats  may  be  conveniently  divided  into 
three  dasses — ^from  20  to  25  feet,  from  25  to  30  feet,  and  from 
30  to  36  feet :  which  last  may  be  considered  the  maximum,  and 
a  length  rarely  required.  The  smaller-sized  boat  is  handy  on 
those  parts  of  the  coast  where  it  is  difficult  to  find  a  crew — a  diffi- 
culty that  would  be  found  to  extend  to  a  great  part  of  the  shores 
of  this  kingdom. 

The  medium,  or  30-feet  boat,  to  pull  ten  oars  double  banked, 
is  probably  the  best  adapted  for  the  general  purposes  of  a  life-boat, 
at  all  places  where  a  sufficient  crew  can  be  readily  found  to  man 
her.  Sach  boats  are  in  use  at  Liverpool,  Shields,  Dundee,  and 
other  large  ports,  where  no  difficulty  is  experienced  in  finding  a 
crew ;  and,  on  a  special  occasion,  at  Liverpool,  one  is  said  to  have 
brought  on  shore  60  persons. 

The  maximum,  or  36-feet  boat,  is  adapted  for  such  places  as 
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Yarmouth,  Lowestoft,  Deal,  ftc.,  where  it  is  the  invariable  cuatoni 
to  go  off  under  sail,  and  where  there  is  neyer  a  difficulty  in  finding 
beachmen  to  launch  or  man  the  boats,  however  large.  The  wrecks 
at  Yarmouth  and  Deal  occur  generally  on  outlying  sands ;  and  the 
boat  that  happens  to  be  to  windward  on  the  coast,  according  to  the 
direction  of  the  wind,  goes  off,  under  canvass,  to  the  wreck.  Thna^ 
should  a  wreck  occur  on  the  Yarmouth  sands,  in  a  south-east  gale^ 
the  Pakefield  or  Lowestoft  boat  would  push  off;  while  in  a  northr 
east  sale,  the  Caistor  or  Corton  boat  would  put  to  sea.  The  boata 
actufuly  in  use  at  these  places  are  from  40  feet  to  46  feet  long ; 
they  weigh  from  4  to  5  tons,  and  cost  from  £200  to  S250  each. 
They,  therefore,  form  the  exception  to  the  general  rule;  bat 
they  are  powerful  boats,  are  admirably  manned  and  handled,  and 
liave  been  the  means  of  saving  some  300  lives  within  the  last 
30  years. 

With  respect  to  breadth  of  beam,  in  a  rapid  tideway*  as  the 
Tay,  the  Humber,  the  Bristol  Channel,  the  shores  of  the  Isle  of 
Man,  the  Shannon,  &c.,  a  boat  somewhat  of  the  galley  form,  hot 
with  ends  like  a  whale-boat,  would  be  more  suitable  than  a  wider 
boat.  The  Tyne  boats  have  a  breadth  of  fully  one-third  the  length, 
and  some  more ;  but  such  would  not  seem  to  be  the  best  propor* 
tions :  probably  as  1  to  3'8,  or  8  feet  of  beam  to  a  length  of  30 
feet,  would  best  snit  the  general  purposes  of  a  life-boat. 

As  to  depth,  it  seems  only  necessary  to  observe,  that  a  boat  that 
has  to  be  launched  through  the  surf  on  a  beach  should  not  be 
too  shallow  in  the  waist.  As  a  general  rule,  the  free-board,  or 
height  of  gunwale,  from  the  surface  of  the  water,  with  crew  and 
gear  on  board,  should  not  be  less  than  horn.  22  to  24  inches. 

The  weight  suitable  to  a  life-boat  does  not  seem  to  have  received 
much  consideration  from  our  builders,  to  judge  from  the  difference 
in  existing  boats.  Those  at  Holy  Island,  at  Yarmonth,  and 
Sonthwold,  with  their  gear,  weigh  5  tons ;  whereas  many  of  the 
models  sent  to  the  Exhibition  were  said  to  weigh  less  than  half  a 
ton.  The  mean  between  these  two  extremes  will  be  near  the  truth. 
For,  however  desirable  lightness  is  for  transport  along  a  beach,  a 
certain  weight  of  boat  is  necessary  to  resist  the  force  of  the  waves 
and  to  retain  momentum,  so  as  not  to  risk  being  driven  back  by 
the  sea :  under  which  consideration,  1  cwt.  or  1  j-  cwt.  for  each 
foot  of  length,  would  be  a  fair  general  rule.  The  weight  of  gear 
would, vary  from  5  cwt.  to  15  cwt.,  according  as  it  oomprises  oars, 
masts,  sails,  anchor,  cable,  warps,  &c. 

Whatever  be  the  length  of  the  boat,  care  should  be  taken  that 
the  space  between  the  thwarts  should  not  be  less  than  from  28 
to  30  inches;  as  in  pulling  in  a  seaway  it  is  impracticable  always 
to  keep  stroke ;  and  if  the  thwarts  are  too  close,  the  loom  of  one 
man's  oar  is  liable  to  strike  the  back  of  the  man  abaft  him.  This 
is  a  common  complaint  in  life-boats.  The  oars  should  be  short, 
to  pull  double  banked,  and  of  fir,  as  being  lighter,  more  buoyuit, 
and  stiffer  than  ash,  which  is  too  pliable.  They  should  pull  with 
iron  thole-pins,  having  rope  grummets  secured  to  them ;  and  the 
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piDs  should  be  bo  placed,  that  the  boat  may  be  pulled  either  way, 
by  the  men  merely  tamiug  round  on  the  thwarts. 

Hitherto  all  our  boats  have  been  of  wood,  but  the  testimonials 
in  faror  of  metal  boats  are  very  strong.  Galvanized  iron  (if  that 
process  prevents  oxidation  and  the  action  of  sulphur  from  coal- 
smoke,  which  does  not  yet  seem  to  be  established)  would  be  the 
most  economical,  and  the  corrugated  form  of  it  would  give 
strength.  But  if  metal  boats  be  adopted,  copper  might  be  pre- 
ferred as  more  durable  and  more  tractable.  The  boats  in  which 
Lieut.  Lynch,  of  the  United  States  navy,  descended  the  nmids 
of  the  river  Jordan,  in  1848,  were  of  copper;  and  that  officer 
reports  most  favorably  of  them. 

In  the  construction  of  wood  boats,  weU-seasoned  Scotch  larch, 
from  its  durability  and  lightness  (its  specific  gravity  being  little 
more  than  double  that  of  cork),  would  be  found  the  best  material ; 
but  neither  Polish  nor  Italian  larch  should  be  trusted  to.  Ameri- 
can white  cedar  is  both  light  and  durable.  One  advantage  in 
having  wood  boats  is,  that  we  should  have  the  benefit  of  the  skill 
of  the  numerous  boat-builders  around  the  coasts, — whereas  the 
building  of  metal  boats  is  confined  to  a  few  hands ;  and  there  is 
an  advantage  in  having  a  boat  built  by  an  experienced  man,  who 
designs  and  executes  his  own  work. 

Of  gutta-percha,  caoutchouc,  kamptulicon,  and  other  similar 
materials,  we  have  no  experience  that  can  be  relied  on. 

£xtra  buoyancy,  or  that  required  beyond  what  the  materials 
used  in  the  construction  of  the  boat  will  afford,  is  the  character^ 
istic  feature  of  a  life-boat,  and  as  such  its  nature,  amount,  and 
distribution,  deserve  the  most  deliberate  consideration.  If  suf- 
ficient bupyancy  can  be  obtained  by  cork,  it  is  far  preferable  to 
air-cases,  as  not  being  liable  to  accident.  There  seems  reason  to 
believe  tliat  a  portion  of  cork  may  be  used  under  the  fiat  or  floor 
of  the  boat,  so  as  to  reduce  the  internal  capacity,  and  enable  the 
boat  to  free  herself  of  water.  The  only  doubt  is  as  to  its  weight ; 
but  cork  varies  considerably  in  weight  as  well  as  in  price :  the 
commonest  description  of  cork,  such  as  used  by  fishermen  as 
floats  for  their  in-shore  nets,  does  not  exceed  12  lbs.  weight  per 
cubic  foot,  and  costs  about  129.  a  cwt. ;  a  heavier  sort  weighls 
about  15  lbs.  per  cubic  foot.  These  might  be  advantageously 
disposed  in  the  bottom  of  a  boat,  covered  with  gutta-pevcha  or  a 
light  casing,  to  keep  the  water  out  of  it;  and  the  boat  mi^ht  then 
bid  defiance  to  accidents ;  as,  thus  armed,  even  i£  bilged  against 
a  rock,  she  would  fioat. 

With  respect  to  air :  the  great  difilculty  of  rendering  vessels 
permanently  air  or  water-tight,  makes  them  unfit  for  general  use, 
unless  great  care  and  watchfulness  be  exercised.  In  those  in- 
stances  in  which  the  air-cases  are  built  into  and  form  part  of  the 
boats,  it  seems  doubtful  whether  any  of  them  can  be  depended 
upon  for  a  year;  indeed  there  is  reason  to  believe  that  there 
does  not  exist  at  this  moment  a  complete  air  or  water-tight  case 
(undetached)  in  any  life-boat  that  has  been  six  months  in  use 
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aroimd  the  coasts  of  Great  Britam.    As  to  air-cases  that  mre 
detached,  they  may  be  better ;  hot  anless  in  the  form  of  bumJI 
casks,  as  in  the  Liverpool  boats,  there  seems  sufficient  reason  to 
suspect  them  all.     Metal  air-cases  offer  rather  a  more  reasonable 
prospect  of  security ;  but  when  a  life-boat  was  laid  open  in  Wool- 
wich*Dockyard  a  few  years  since,  it  was  found  that  from  oorroaioa 
there  were  several  holes,  half  an  inch  in  diameter,  in  the  copper 
tubes,  supposed  to  liave  been  air-tight.     It  has  been  the  practioe 
of  Teasdel,  an  experienced  life-boat  builder,  at  Great  Yarmoath^ 
to  build  bis  detached  air-cases  of  thin  boards  of  willow-wooc^ 
which  is  both  tou^h  and  light,  and  to  cover  them  with  painted 
canvass,  and  tins  is  believed  to  be  the  best ;  or  a  sheet  of  gutta- 
percha between  two  thin  boards  might  be  adopted,  according  to 
¥*orster's  process. 

The  amount  of  extra  buoyancy  may  be  much  less  than  it  has 
hitherto  been  customary  to  give  in  a  me-boat.    The  cubical  con- 
tents of  the  air-cases  of  many  existing  life-boats,  and  of  a  great 
part  of  the  models  sent  to  the  Exhibition,  measure  from  200  to 
300  feet,  equivalent  to  the  support  of  from  six  to  nine  tons  of 
dead  weight.     Now,  if  only  intended  for  buoyancy  to  baknce 
the  extra  weight  likely  to  be  put  into  a  life-boat,  tins  amount  is 
unnecessary.    The  Liverpool  ufe-boat,  already  alluded  to  as  hav- 
ing, on  one  occasion,  brought  on  shore  60  persons  from  a  wreck, 
had  not  above  60  cubic  feet  of  extra  buoyancy :  this  is  too  httle; 
but  in  a  30»feet  boat,  provided  with  ample  delivering-valves,  100 
cubic  feet,  or  the  equivalent  of  three  tons,  is  sufficient  extra 
buoyancy  for  all  general  purposes. 

The  OLBtribution  of  the  extra  buoyancy  requires  great  care. 
As  a  general  rule,  it  should  be  placed  high  in  the  boat,  so  as  not 
to  affect  her  stability ;  but  circumstances  require  this  rule  to  be 
slightly  modified.  In  order  to  reduce  the  internal  capacity  of 
the  boat,  that  she  may  rise  under  the  weight  of  a  heavy  sea  that 
may  fall  on  board,  and  to  enable  the  delivering-valves  to  act 
freely,  a  certain  amount  of  space  should  be  occupied  under  the 
flat  or  floor  of  the  boat,  so  as  to  exclude  the  water;  and  the 
question  is,  so  to  fill  this  space  with  a  material  of  less  specific 
gravity  than  water,  yet  sufficiently  heavy  to  ensure  the  boat's 
stability  when  the  flat  or  flooring  is  laid  at  from  10  to  12  inches 
above  the  keelson,  or  about  the  water-line  of  intended  immer- 
sion ; — ^thus  acting  generally  as  ballast,  but  on  emergency  as  extra 
buoyancy.  From  the  vanous  plans  adopted,  this  would  seem 
the  most  difficult  problem  to  solve  in  the  whole  arrangements  of 
a  life-boat.  In  some  existing  life-boats,  and  in  many  of  the 
models  sent  in,  reduction  of  internal  capacity  ib  attempted  by 
placing  a  tight  deck,  fore  and  aft,  at  from  16  to  18  inches,  and 
even  in  some  at  24  inches,  above  the  keelson,  with  only  air  be- 
neath :  the  result  is,  that  the  weights  in  the  boat  raise  her  centre 
of  gravity,  and  there  is  a  risk  of  her  upsetting  when  a  sea  is 
shipped.  Some  of  the  models  thus  fitted,  on  being  tested  as  to 
their  stability,  went  over  directly.    Other  builders,  foreseeing  this 
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resnlt,  added  an  iron  keel  to  tbeir  boats ;  while  some  inserted  a 
well  or  tank  amidships  for  water-ballast,  which,  as  long  as  it  re- 
mained in  its  place,  compensates  for  the  amount  of  air  under 
the  flat,  and  restores  the  eqoilibriam.  Bat,  although  conceding 
full  merit  to  water-ballast,  a  portion  of  cork  is  considered  better, 
and  it  may  be  placed  in  a  water-tight  case,  or  in  a  gutta-percha 
coverinff  under  the  deck,  up  to  about  12  inches  in  height  above 
the  keelson,  and  combine  the  properties  of  ballast  generally,  with 
extra  buoyancy  in  case  of  need.  If,  aboye  all,  a  light  water-tight 
deck  be  placed,  the  cork  will  be  preserved,  and  very  little  water 
will  remain  to  inconvenience  the  crew  or  passengen. 

The  next  point  to  attend  to,  in  the  distribution  of  the  extra 
buoyancy,  is  to  place  the  requisite  amount  of  air-vessels  in  th9 
head  and  stem-sheets  of  the  boat,  from  the  floor  up  to  the  gun- 
wale height,  in  order  to  give  self-righting  power ;  always  taking 
care  to  leave  access  to  within  three  and  a  half  or  four  feet  of  the 
stem  and  stem-post,  to  enable  a  man  to  stand  there  and  receive 
people  from  the  wreck ;  as  it  commonly  occurs  that  a  boat  cannot 
go  alongside  a  stranded  vessel,  but  has  to  receive  the  rescued  men 
either  over  the  head  or  stem  of  the  boat.  Air-cases  should  also 
be  placed  along  the  sides  of  the  boat,  fore  and  aft,  under  the 
thwarts,  to  diminish  the  internal  capacity,  and  to  keep  the  water 
that  may  be  shipped  away  from  the  sides  of  the  boat,  and  to  lead 
it  direct  to  the  delivering  tubes.  Whenever  air-cases  are  used, 
it  is  recommended  that  they  be  made  detached  from  the  boat,  so 
that  they  may  be  examined  to  test  if  they  are  water-tight.  They 
should  also  have  valves  inserted  in  them,  as,  sooner  or  later,  they 
are  sure  to  leak :  the  valves,  too,  would  enable  the  cases  to  be 
aired,  and  thus  preserve  them  better. 

In  order  to  efiiciency,  every  life-boat  should  be  provided  with 
the  means  of  freeing  herself  rapidly  of  any  water  she  may  ship. 
By  means  of  sufficient  delivering-valves  or  tubes,  led  through 
a  platform  or  flat  laid  a  little  above  the  level  of  the  water-line, 
there  seems  no  reason  why  the  water,  when  shipped,  should  not 
be  carried  off  rapidly.  Tne  area  of  Uie  valves  or  tubes  should  be 
not  less  than  one  square  inch  for  each  cubic  foot  of  capacity ; — 
more  would  be  better.  A  question  may  arise,  whether  it  is  better 
that  the  boat  should  free  herself  by  tubes  through  the  bottom,  or 
by  scuppen  in  the  sides,  as  shewn  in  several  of  the  models  :  the 
former  is  the  more  direct  and  quickest  action  ;  but  the  tubes  are 
liable  to  be  choked  in  the  possible  case  of  a  boat  grounding  on 
an  outlying  sand-bank,  or  on  the  bar  of  a  river  harbour ; — ^it  will 
be  better,  therefore,  to  be  provided  with  both,  to  meet  such  an 
accident.  The  tubes  and  scuppers  should  be  closed  by  self-acting 
valves; — a  modification  of  an  apparatus,  known  as  Kingston's 
valve,  might  answer  the  purpose,  or,  still  better,  Wells'  disc  valve* 

The  power  of  self-righting  is  a  contested  point  among  the  best 
boat-bmlden ;  but  they  seem  hardly  to  have  given  the  subject  full 
consideration.  The  accidents  that  have  happened  to  life-boats 
have  not  been  carefully  investigated,  and  the  necessity  for  meeting 
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these  Mcidentfi  with  a  remedy  has  not  foreed  itadf  upon  their 
mindB.  But  a  remedy  is  neoeaaary.  Recent  and  aad  experience 
has  ahewn,  that  a  life^boat  may  be  npaet,  and  may  drown  the 
crew  from  want  of  being  able  to  right  hersdf . 

Moat  life-boats  have  good  sheer  of  gunwale,  and,  eonaeqaently, 
raised  extremities,  in  which  air-caaes  should  be  placed,  in  order 
that,  when  the  boat  is  bottom  upwards,  their  buoyancy  may  co- 
operate moat  e£foctually  with  the  weights  in  the  bottom  of  the 
boat  (now  raised,  it  may  be,  considerably  out  of  the  water),  to 
reatoie  her  to  her  originally  upright  position.  The  higher  the 
centre  of  gravity  of  a  vessel  or  boat  is  above  the  centre  of  buoy- 
ancy, emter%»  paribus,  the  less  is  her  stability;  and,  by  the 
separation  of  these  two  centres,  a  condition  of  instability  will 
ensue ;  the  effect  of  which  will  be,  that  with  the  slightest  motion, 
the  bast  will  reverse  her  position,  or  right  herself.  To  determine 
the  necessary  extent  of  separation  of  diese  centres,  in  each  caae, 
involves  careful  calculation.  The  best  mode  of  applying  this 
principle  will  readily  occur  to  most  boat-builders.  The  objections 
to  the  raised  air-cases  at  each  end  are,  the  wind  they  hold  in 
pulling  off  a  lee-shore,  and  the  obstacle  to  approaching  the  stem 
and  stem  of  the  boat :  the  latter  may  be  modified — the  former 
muat  be  tolerated  for  the  greater  benefit,  in  another  respect,  that 
arises  from  their  adoption. 

It  was  noticed,  as  a  singular  fact,  that  this  property  of  self- 
righting,  which,  when  recently  proposed  as  one  of  the  requisites 
of  a  good  life-boat,  was  almost  treated  with  derision  by  some  of 
our  belt  boat^builders,  should  have  been  acknowledged  and  pub- 
licly exhibited  at  Lath,  by  the  Rev.  James  Bremner,  of  WaUa, 
Orkney,  as  far  back  as  July,  1800. 

A  necessary  adjunct  to  a  life-boat  is  a  carriage  for  transporting 
it  alongshore,  or,  when  the  tide  is  out,  for  carrying  the  boat  down 
to  the  water,  and  launching  it,  without  risk,  iuto  the  sea.  The 
building  a  good  carriage  i&  a  problem  not  easily  solved.  Among 
the  many  models  of  carriages  sent  to  the  Exhibition,  not  one  ex- 
actly fulfils  the  conditions  which  appear  essential.  The  carriage 
should  combine  lightness  vrith  strength,  to  carry  at  least  40  cwt. 
in  case  of  need.  The  boat  should  be  supported  as  near  the 
ground  as  may  be,  so  that  it  does  not  risk  striking  the  bottom  in 
going  over  a  rockv  beach ;  the  wheels  should  be  of  large  dia- 
meter, for  facility  m  moving,  with  broad  tires,  to  prevent  their 
sinking  into  the  sand. 

The  lecturer  then  referred  to  some  of  the  principal  accidents 
which  had  occurred  to  life-boats,  and  concluded  his  remarks  by 
saying,  that  there  seems  no  reason  why  a  very  few  years  should 
not  see  a  life-boat  stationed  at  each  of  the  exposed  points  on  the 
most  frequented  parts  of  the  coasts  of  the  United  Kingdom :  by 
means  of  which— with  the  blessing  of  Divine  Providence  upon 
the  endeavours  of  those  who  undertake  the  work — the  best  results 
to  the  cause  of  humanity  may  coniideDtly  be  anticipated. 
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That  have  passed  the  Great  Seal  of  IRELAND,  from  the  1 7  th 
February  to  the  17 th  April,  1852,  inclutive. 


To  Hermann  Torek,  of  Broad-street-buildings,  in  the  City  of  Lon- 
don, merchant,  for  improvements  in  the  manufacture  of  rosin 
oil, — ^being  a  foreign  communication. — Sealed  24th  February. 

George  Gwynne,  of  Hyde-park-square,  in  the  county  of  Middlesex, 
Esq.,  and  George  Fergusson  Wilson,  Managing  Director  of 
Price's  Patent  Candle  Company,  of  Belmont,  Vanzhall,  for 
improvements  in  treating  fatty  and  oily  matters ;  and  in  the 
manufacture  of  lamps,  candles,  night-lights,  and  soap. — Sealed 
24th  February. 

William  Jean  Jules  Varillat,  of  Rouen,  in  the  Republic  of  France, 
for  improvements  in  the  extraction  and  preparation  of  coloring, 
tanning,  and  saccharine  matters  firom  various  vegetable  sub- 
stances, and  in  the  apparatus  to  be  employed  therein. — Sealed 
15th  March. 

Charles  Middleton  Kemot,  of  West  Cowes,  in  the  Isle  of  Wight, 
M.D.,  and  William  Hirst,  of  Manchester,  in  the  county  of 
Lancaster,  manufacturer,  for  certain  improvements  in  the  ma- 
nufacture of  woollen  cloth,  and  cloth  made  from  wool  and 
other  materials ;  and  in  machinery  or  apparatus  for  manufac- 
turing the  same. — Sealed  15th  March. 

Henry  Glynn,  of  Burton-street,  Berkeley-square,  Gent.,  and  Ru- 
dolph Appel,  of  Gerrard-street,  Soho,  anastatic  printer,  for 
improvements  in  the  manufacture  or  treatment  of  paper  or 
fabrics,  to  prevent  copies  or  impressions  being  taken  of  any 
writing  or  printing  thereon. — Sealed  16th  March. 

John  Wormald,  of  Manchester,  in  the  county  of  Lancaster,  maker- 
up  and  packer,  for  certain  improvements  in  machinery  or  ap- 
paratus for  spinning  and  doubling  cotton,  wool,  silk,  flax,  or 
other  fibrous  substances. — Sealed  16th  March. 

Sir  John  Scott  Lillie,  of  Pall  Mall,  in  the  county  of  Middlesex, 
Companion  of  the  most  Honorable  Military  Order  of  the  Bath, 
for  certain  improvements  in  the  construction  and  covering  of 
roads,  floors,  walls,  doors,  and  other  surfaces. — Sealed  16th 
March. 

Thomas  Bamett,  of  the  town  of  Kingston- upon-Hnll»  in  the  county 
of  York,  grocer,  for  certain  improvements  in  machinery  for 
grinding  wheat  and  other  grain. — Sealed  22nd  March. 

\lexander  Hediard,  of  Rue  Taitbout,  Paris,  France,  Gent.,  for 
certain  improvements  in  rotary  steam-engines. — Sealed  31st 
March. 
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RoBflell  Sturgifly  of  No.  8,  BiBhopsgate^-stree^  in  the  City  of  I^n- 
don,  merchant^  for  improTements  in  weaidng  looms, — bon^i 
foreign  oommunicatioD. — Sealed  3 1st  March. 

Henry  Bemonlli  Barlow,  of  Manchester^   in  the  county  <^  Lts- 
caster,  consulting  engineer  and  patent  a^nt,  for  improTementi 
in  preparing  and  dressing  hemp  and  flax,  and  in  the  machioeiy 
employed  therein, — being  a  foreign    commanication. — Md 
.  5th  April. 


mt0t  of  i||patmf0 

Granted  for  SCOTLAND,  from  the  22nd  March  to  tke 

22nd  April,  1852. 


To  Richard  Archibald  Brooman,  of  Fleet-street,  London,  Gent., 
for  improYementB  in  presses  and  pressing,  in  centrifogsl  ma- 
chinery, and  in  apparatus  connected  therewith, — psrt  orpart^ 
of  which  are  appncable  to  Tarious  useful  purpoecs, — ^being  * 
communication.— Sealed  24th  March.  . 

Colin  Mather,  of  Salford,  machme-maker,  and  Ernest  RoMfe,  of 
Cologne,  Prussia,  for  certain  improTcments  in  printing,  dm^ 
ing,  stiffening,  opening,  and  spreading  woven  fabrics. — Sedea 
24th  March. 

Alexander  Forfar,  of  Milnathort,  Kinrossshire,  bnilder,  (or  im- 
provements  in  ventilation,  and  in  the  prevention  of  smoky 
chimneys.— Sealed  29th  March. 

James  Melville,  of  Roebank  Works,  Lochwinnoch,  Benfrewsbffej 
for  improvements  in  weaving  and  printing  shawls  and  other 
fabrics.  —Sealed  29th  March. 

Joseph  Jones,  of  Bilston,  furnace  builder,  for  certain  ^'^P'^y^ 
ments  in  furnaces,  used  in  the  manufacture  of  iron.- — Sealed 
29th  March. 

Sir  John  Scott  Lillie,  of  PaU  Mall,  London,  for  certain  improve- 
ments in  the  construction  or  covering  of  walls,  floors,  t(»os, 
footpaths,  and  other  surfaces. — Sealed  2nd  Apnl. 

William  Watson  Pattinson,  of  Felting  New  House,  Gateaheiid, 
manufacturing  chemist,  for  improvements  in  the  numo/Actare 
of  chlorine. — Sealed  2nd  April. 

George  Mills,  of  Southampton,  engineer,  for  improvements  JO 
steam-engines,  boilers,  and  in  steam  propelling  machinery.-^ 
Sealed  2nd  April. 

Alexander  Hediard,  of  Rue  Taitbout,  Paris,  for  certain  impro^^' 
ments  in  rotatory  steam-engines. — Sealed  5th  April. 

Joseph  Pimlott  Oates,  of  Lichfield,  surgeon,  for  certain  impro^^ 
ments  in  machinery  for  manufacturing  bricks,  tiles,  quarneS) 
drain-pipes,  and  such  other  articles  as  are,  or  may  be,  made  oi 
clay,  or  other  plastic  substance. — Sealed  6th  April. 
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Russell  Storgis,  of  No.  8,  Bisbopsgate-street,  London,  merchant, 
for  improvements  in  weaving  looms, — ^being  a  communication. 
— Sealed  8th  April. 

Richard  Archibald  Brooman,  of  Fleet-street,  London,  Gent.,  for 
certain  improvemen  ts  in  the  preparation  and  treatment  of  fibrous 
and  membranous  materials,  both  in  the  raw  and  manufactured 
state;  in  applying  electro-chemical  action  to  manufacturing 
purposes ;  and  in  the  manufacture  of  saline  and  metallic  com- 
pounds,— being  a  communication. — Sealed  10th  April. 

Thomas  Bamett,  of  Kingston-upon-Hull,  grocer,  for  improve- 
ments in  machinery  for  grinding  wheat  and  other  grain. — 
Sealed  Idth  April. 

]^-  Charles  William  Siemens,  of  Birmingham,  engineer,  for  an  im- 

proved fluid-meter, — being  partly  a  communication. — Sealed 
15th  April. 

William  Whitaker  Collins,  of  Buckingham-street,  Adelphi,  Lon- 
Ig^  don,  engineer,  for  certain  improvements  in  the  manufacture  of 

(g^  steel, — being  a  communication. — Sealed  16th  April. 

Richard  Roberts,  of  Manchester,  engineer,  for  improvements  in 
machinery  or  apparatus  for  regulating  and  measuring  the  flow 
of  liquids ;  also  for  pumping,  forcing,  agitating,  and  evapo- 
rating fluids ;  and  for  obtaining  motive  power  from  fluids. — 
Sealed  16th  April. 

John  Flack  Winslow,  of  the  City  of  Troy,  State  of  New  York, 
iron-master,  for  improvements  in  machmery  for  blooming  iron. 
— Sealed  16th  April. 

William  Hyatt,  of  Old-street-road,  London,  engineer,  for  improve- 
ments in  obtaining  and  applying  motive  power. — Sealed  19th 
April. 

Martyn  John  Roberts,  of  Woodbank,  Gerrards  Cross,  Bucks,  for 
improvements  in  galvanic  batteries,  and  in  obtaining  chemical 
products  therefrom. — Sealed  19th  April. 

Francois  Joseph  Beltzung,  of  Paris,  engineer,  for  improvements 
in  the  manufacture  of  bottles  and  jars,  of  glass,  day,  gutta- 
percha, or  other  plastic  material ;  and  caps  and  stoppers  for 
the  same ;  and  in  pressing  and  moulding  tlie  said  materials. — 
Sealed  19th  April. 

John  Walter  de  Longueville  GifBurd,  of  Serle-street,  Lincoln's 
Inn,  Barrister  at  Law,  for  improvements  in  fire-arms  and  pro- 
jectiles.— Sealed  19th  April. 

William  Gorman,  of  Glasgow,  in  the  county  of  Lanark,  North 
Britain,  engraver,  for  improvements  in  obtaining  motive  power ; 
which  improvements,  or  parts  thereof,  are  applicable  for  mea- 
suring and  transmitting  aeriform  bodies  and  fluids. — Sealed 
20th  April. 


[    420    ] 

^f l»  9atfiit# 

SEALED    IN    ENGLAND. 

1852. 


To  James  Melville,  of  Roebank  Works,  Lochwinnoeh,  in  the 
county  of  Renfrew,  North  Britain,  calico  printer,  for  improTe- 
ments  in  weaving  and  printing  shawls  and  other  fkbrica.  Sealed 
29th  March — 6  months  for  inrolment. 

James  Tinsmins  Chance,  of  Handsworth,  in  the  coanty  of  Stafford, 
glass  mannfacturer,  for  improvements  in  the  manuftustnre  of 
glass.     Sealed  29th  March— 6  months  for  inrolment. 

Charles  Jack,  of  Tottenham-ooort-new-road,  for  improvements 
in  machinery  for  grinding  pigments,  colors,  and  other  matteis. 
Sealed  29th  March — 6  months  for  inrolment. 

John  Whitehead,  of  Holbeck,  in  the  parish  of  Leeds,  in  the  county 
of  York,  machine  mano&cturer,  for  improvements  in  machinery 
for  preparing,  combing,  and  drawing  wool,  silk,  cotton,  and 
oth^  nbroos  substances.  Sealed  29th  March — 6  months  for 
inrolment. 

John  Flack  Winslow,  of  the  City  of  Troy,  in  the  State  of  New 
York  and  United  States  of  America,  iron-master,  for  improve- 
ments in  machinery  for  blooming  iron.  Sealed  3l8t  March — 
6  months  for  inrolment. 

Moses  Poole,  of  the  Patent  Office,  London,  Gent.,  for  improve- 
ments in  fire-arms, — ^beine  a  communication.  Sealed  31  st 
March — 6  months  for  inrounent. 

William  Eamshaw  Cooper,  of  Mottram,  in  the  county  of  Chester, 
tallow  chandler,  for  certain  improvements  in  the  manufiictare 
of  candles  and  candle  wicks,  and  in  the  machinery  or  apparatus 
employed  therein.   Sealed  2nd  April — 6  months  for  inrolment. 

Joseph  Pimlott  Gates,  of  Lichfield,  in  the  county  of  Stafibrd, 
surgeon,  for  certain  improvements  in  machinery  for  manufac- 
turing bricks,  tiles,  quarries^  drain  pipes,  and  such  other  arti- 
cles as  are,  or  may  be,  made  of  day  or  other  plastic  substance. 
Sealed  6th  April — 6  months  for  inrolment. 

Samuel  Fox,  of  Stocks  Bridge  Works,  Deepcar,  near  Sheffield, 
for  improvements  in  umbrdlas  and  parasols.  Sealed  6th  April 
— 6  months  for  inrolment. 

William  Watson  Pattinson,  of  Felling  New  House,  Gateshead, 
manufacturing  chemist,  for  improvements  in  the  manufacture 
of  chlorine.     Sealed  6th  April — 6  months  for  inrolment. 

Moses  Poole,  of  the  Patent  Office,  London,  Gent.,  for  improve- 
ments in  covering  wires  for  telegraphic  purposes, — being  a 
communication.     Sealed  6th  April — 6  months  for  inrolment. 

John  Walter  de  Longueville  Giffiird,  of  Serle-street,  LincolnV 
Inn,  Banister  at  Law,  for  improvements  in  fire-arms  and  pro- 
jectiles.    Sealed  6th  April— 6  months  for  inrolment. 
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Francois  Joseph  BeltsuDg»  of  Pans,  engineer,  for  improvenientB 
in  the  mauufactore  of  bottles  and  jar8»  of  glaas,  clay,  gutta- 
percha, or  other  pkatic  material ;  and  caps  and  stoppers  for 
the  same ;  and  in  machinery  for  pressing  and  moulding  the 
said  materials.    Sealed  15th  April — 6  months  for  inrolment. 

Charles  William  Siemens,  of  Birmingham,  iit  the  county  of  War- 
wick, engineer,  for  an  improred  fluid-meter, — being  partly  a 
communication.     Sealed  15th  April— *6  months  for  inrolment. 

Edwin  Pettitty  of  Kingsland,  in  the  county  of  Middlesex,  cmi 
engineer,  and  James  Forsyth,  of  Caldbeek,  Cumberland,  spin- 
ner, for  improvements  in  machinery  for  twisting,  drawmg, 
doubling,  and  spinning  of  cotton,  wool»  silk^  flax»  and  other 
fibrous  substances.  Sealed  15th  April — 6  months  for  inrol- 
ment. 

Alfred  Vincent  Newton,  of  the  Office  for  Patents^  66,  Chancery- 
lane,  in  the  county  of  Middlesex,  mechanical  draughtsman,  for 
improYcments  for  prevendng  the  incrustation  of  steam-boilers ; 
which  inyention  is  also  appucable  to  the  preservation  of  metals 
and  wood, — being  a  communication.  Sealed  15th  April — 6 
months  for  inrolment. 

Charles  Seely,  of  the  City  of  Lincoln,  for  improvements  in  the 
mauufacture  of  flour.  Sealed  15th  April — 6  months  for  inrol- 
ment. 

Thomas  EUwood  Horton,  of  Priors  Lee  Hall,  in  the  county  of 
Salop,  iron-master,  and  Elisha  Wylde,  of  Birmingham,  engi- 
neer, for  improvements  in  apparatus  for  heating  and  evapo- 
rating.    Sealed  15th  April — 6  months  for  inrolment. 

Simon  Davev,  of  Rouen,  France,  merchant,  and  Adolphe  Ludovic 
Chanu,  of  Paris,  France,  merchant,  for  improvements  in  ex- 
plosive compounds  and  fuses ;  and  also  in  methods  of  firing 
the  same.     Sealed  15th  April — 6  months  for  inrolment. 

Henry  Gostave  Delvigne,  of  Brixton,  in  the  county  of  Surrey, 
€knt.,  for  certain  improvements  in  fire-arms,  and  in  the  me- 
thods of  discharging  the  same;  also  improvements  in  pro- 
jectiles.    Sealed  17th  April — 6  months  for  inrolment. 

Wuliam  Edward  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  in  the  county  of  Middlesex,  civil  engineer,  for  improve- 
ments in  machinery  or  apparatus  for  cutting  paper,  paste- 
board, or  other  similar  substances, — being  a  communication. 
Sealed  17th  April — 6  months  for  inrolment* 

William  Edward  Newton,  of  the  Office  for  Patents^  66,  Chancery, 
lane,  civil  engineer,  for  improvements  in  the  method  of, 
and  apparatus  for,  indicating  and  regulating  the  heat  and  the 
height,  and  supply  of  water  in  steam  boilers ;  which  said  im- 
provements are  applicable  to  other  purposes,  such  as — indicat- 
ing and  regulating  the  heat  of  buildings,  furnaces,  stoves,  fire- 
£  laces,  kilns,  and  ovens,  and  indicating  the  height  and  regu- 
iting  the  supply  of  water  in  other  boilers  and  vessels.  Sealed 
April  17th — 6  months  for  inrolment. 
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D.   H.     M. 

1  Clock  after  the  0  8m.  58. 

—  ]^  rises  4h.  Im.  A. 

^>       J^  pass  mer.  10b.  IGm.  A. 

—  1^  sets  Sh.  54iB.  M. 

9  48  9   in  coni.  with  h  diC  of  dec. 

2.  26.  N. 
21  82  9  in  the  descendinff  node. 
8  10  28  Ecliptic  oppa  or  (j  ^1'  moon 
8  17  87  It  >>>  coij.  with  the  ]^  diff.  of  dec 
2.  60.  S. 
28         ])  in  Perigee 
4    8  19  It's  second  sat  will  em. 
8  Clock  after  the  0  8m.  80s. 

—  D  rises  9h.  44m.  A. 

—  D  pass  mer.  Ih.  8m.  M. 

—  D  seu  5h.  88m.  M. 

—  OocuL  B.A.C.,6848,  im.18h.21m. 

em.  14h.  10m. 

6  OccuL  B.A.C.,6161,im.l6h.  88m. 

em.  16h.  48m. 

7  8    6  K's  first  sat  wUl  im. 

8  7  46  K  in  oppo.  to  the  0 

10  Clock  after  the  0  8m.  80s. 

—  ]>  rises  Ih.  82m.  M. 

—  ]>  pass  mer.  5h.  48m.  M. 

—  ]>  sets  lOh.  8m.  M. 
28   ]>  in  a  or  last  quarter 
46  {I  in  coig.  with  ^  difil  of  dec 

2.  48.  S. 
86  2  greatest  elong.  48.  28.  E. 
6Z   2  stationary 
22  §  in  Aphelion 
26  %*B  second  sat.  will  em. 
5S  %'9  third  sat  will  em. 
80  \l  in  conj.  with  ^  diff.  of  dec. 
2.  48.  S. 
Clock  after  the  0  8m.  848. 
D  riaes  8h.  20m.  M. 
])  pass  mer.  9h.  24m.  M. 
21  sets  3h.  41m.  A. 
Mercury,  R.  A.,  2h.  14m.  dec. 

10.  11.  N. 
Venus,  K.  A.,  6h.  49m.  dec.  26. 

9.  N. 
Mars,  E.  A.,  9h.  17m.  dec.  17. 

81.  N. 
-Vesta,  R.  A.,   Ih.  4m.  dec.  1. 

1.  N. 
Juno,  R.  A.,  23h.  2m.  dec.  0. 9.  S. 
Pallas,  R.  A.,  6h.  12m.  dec.  0. 
7.  N. 
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11 

11  16 
21 

12  1 

9 
14  28 
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16 


D.   H.     M. 

16  Ceraa.  R.  A.,  Th.  44bi.  dK.) 

88.  N. 

—  Jupiter,    R,  A.,  I5h.  !■.  is 

15.  SO.  S. 

—  Saturn.  R.  A.,  2b.  82m.  dec  B 

48.  N. 

—  Uranus,  R.  A^  2h.  14b.  dec.  ft 

59.  N. 
•-      Mercury  pass  mer.  22h.  W» 

—  Venus  pass  mer.  Sh.  Hsu 

—  Mars  paas  mer.  5h.  40b. 

—  Jupiter  pass  mer.  lib*  21a. 

—  Saturn  pass  mer.  22b.  50bi. 

—  Uranus  pass  mer.  22b.  88jb. 
1  $6  It's  first  sat  wiJi  em. 

15  28  l^inconj.  withth0>di£flf«- 

4.  26.  N. 

16  14  gincoig.withtbepdflE^rf*^ 

1.  29.  N. 

17  1  85  F?  inconj.'with  thejdiftrf*^ 

2.  22.  N. 

8    5  It's  first  sat  will  em. 
10         D  in  Apogee 

19  8  15  Ecliptic  conj.  or  •  oe«  mo* 

20  ClocK  after  the  0  8in.  44t. 
-—  2>  rises  5h.  8m.  MT . 

—  D  pass  mer.  1  h.  5qL  A. 
«-  ]>  sets  9b.  17m.  A. 

1  51  it's  third  sat  wiU  em. 
22  18    6   9  in  conj.  with  the  p  diff  «*«• 

2.  15.  N. 
28    8  80  It's  first  sat  will  em. 

24  9  59  It's  first  sat-will  em. 

25  Clock  after  the  0  8ni.  ^ 

—  ])  rises  9h.  88m.  M. 

—  P  pass  taer.  5h.  82ni.  A- 

—  3)  sets  Oh.  40m.  M.     ^  ,  .^ 
1    4  ^  incoi^.withthepdiffof*» 

2  8  S 
19    9   g  in  coJu.  with  |?  dift  of  <»«• 
1.  27.  S. 

26  8  88   D  in  D  or  first  quarter 

22  80   S  greatest  elong.  24.  SS./^- 

27  Occul.  r .  Virginis.  im.  7»»-  ^** 

em.  7h.  44m.  .  ,-^ 

•29  Occul.  80,  Virginis,  im-  8^-  ""^ 

em.  9h.  27m«  .. 

80  22    6  lti«coiy.wiihtbe)>diff<«<»^ 

9.  o.  9. 

31  11  5S  X*s  first  sat  will  em. 

J.  LEWTHWAITE,  Rotherhithe. 
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KBCENT  PATENTS. 

To  Antoinb  Pauwbls,  of  Paris,  in  the  Republic  of  France, 
merchant,  anJ  Vincent  Dubochst^  also  of  Paris,  in  the 
Republic  of  Prance,  merchant,  for  certain  improvements 
in  the  production  of  coke,  and  of  gas  for  illumination ; 
and  also  in  regulating  the  circulation  of  such  gas, — [Sealed 
28rd  April,  1850.] 

This  invention  has  for  its  object,  first,  to  extract  from  pit- 
coal  a  gas  fit  for  iUumination,  and  to  produce,  at  tlie  same 
time,  a  quality  of  coke  possessing  all  the  properties  requisite 
for  smelting  metals  and  generating  st^m  m  locomotives; 
and,  secondly,  to  regulate  the  pressure  of  the  gas  in  the  pas- 
sages of  the  apparatus,  according  to  circumstances,  so  as  to 
render  the  loss  of  gas  as  small  as  possible.  These  results  are 
obtained  by  means  of  a  "  pyrotechnic  apparatus,'^  with  its 
"extractor"  and  a  "moderator.'' 

The  pyrotechnic  or  coking  apparatus  is  represented  in 
Plate  XII.,  at  figs.  1,  2,  8,  and  4; — ^fig.  1,  being  a  vertical 
section  thereof;  fig.  2,  another  vertical  section,  taken  on  the 
line  1,  s,  of  fig.  1;  fig.  8,  a  horizontal  section,  on  the  line  3, 4, 
of  fig.  1;  and  fig.  4,  another  horizontal  section,  on  the  Ime 
5,  6.  a,  a,  are  the  fire-places,  below  which  are  flues  c;  by 
means  whereof,  and  of  the  registers  p,p,  the  caloric  produced 
in  the  fire-places  a,  is  caused  to  circulate  at  pleasure,  either 
under  the  ovens  in  operation,  or  directly  towards  the  large 
chimney  b.  c^,  are  onfices  for  cleaning  the  flues  c.  Above 
the  fire-places  is  the  bed  d,  of  the  oven,  made  of  fire-brick ; 
and  from  this  bed  rises  a  wall  (made,  by  preference,  of  an 
elliptical  form),  from  the  top  of  which  springs  the  arch  or 
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dome  e:  iheie  together  form  the  oven,  f^f,  are  two  open- 
ings for  feeding  in  the  coal  and  dischai^ing  the  coke,  pro- 
vided with  moveable  sliding  doors.  The  coal  might,  however, 
be  fed  in  through  the  opening  or  chimney  g,  by  means  of 
tilt-carts,  running  on  a  railway  above  the  ovens,  or  in  any 
other  manner  suited  to  the  locality.  In  the  centre  of  the 
dome  e,  is  the  lower  end  of  the  chimney  ff,  which  is  made  of 
fire-brick,  and  is  enclosed  in  a  cast-iron  pipe  h ;  and  at  the 
top  of  this  pipe  is  another,  also  of  cast-iron,  having  three 
openings  t.  The  largest  of  these  openings  is  furnished  with 
a  stopper  or  cover,  and  is  intended  to  facilitate  the  cleansing 
of  the  two  pipes  J,  that  lead  to  the  hydraulic  valves  k,  (for 
which,  slide-valves  might  be  substituted),  conmiunicating  with 
the  pipes  s,  for  extracting  the  gas :  these  pipes  communicate 
with  the  regulator  of  the  extractor.  The  upper  orifice  of  the 
chimney  y,  is  arranged  in  such  manner  that  it  may  be  closed 
by  means  of  a  stopper  or  cover  during  the  process  of  distilla- 
tion, and  majr  be  Airnished  with  a  pipe  m,  during  the  pio- 
cess  of  carbonisation.  This  pipe  m,  is  intended  to  put  the 
chimney  g,  in  communication  with  the  vertical  pipe  n,  and 
the  horizontal  flue  o,  and,  bv  means  of  the  registers  p^,  and 
p,  with  the  flues  underneath  the  bed  of  the  oven,  so  as  to 
conduct  the  combustible  gases  at  pleasure  beneath  other  ovens, 
which  are  required  to  be  heated,  and,  finally,  by  the  register 
b^,  to  the  exit-chimn^  b.  It  wJl  be  seen,  on  referring  to 
fig.  1,  that  the  top  of  the  chimney  g,  is  furnished  with  two 
^is-pipes  J,  if  havmg  hydraulic  valves  k,  and  their  pipes  «. 
By  means  of  this  arrangement,  in  duplicate,  if  a  douUe  ex* 
tractor  were  employed,  continuous  operation  might  be  en- 
sured, in  case  one  of  the  extractors  should  momentarily  cease 
to  work,  g,  q,  represent  the  solid  portions  of  the  oven,  com- 
posed of  incombustible  matends,  such  as  bricks  and  sand, 
resting  on  the  dome  e,  and  surrounded  on  all  sides  by  brick- 
work, and  serving  as  a  reservoir  for  caloric  /,  /,  fig.  4,  are 
small  openings  or  passages,  to  facilitate  cleaning,  and  to  idlow 
of  the  air  entering  under  the  bed  of  the  ovens,  in  order  to 
effect  the  combustion  of  the  gases. 

The  object  of  the  extractor  is  to  protect  the  pyrotechnic 
apparatus  from  atmospheric  pressure.  It  is  divided  into  three 
distinct  parts.  The  first  is  composed  of  three  vats,  full  of 
water,  in  which  three  bells  or  moveable  chambers  are  caused 
to  work  up  and  down  by  any  convenient  motive  power,  made 
to  act  upon  suitable  shcits  and  cranks.  The  second  part  of 
the  apparatus  consists  of  two  large  cylinders,  provided  with 
rectangular  plungers,  united  togeUier,  and  acting  as  valves, 
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which  constitute^  with  the  first  part  of  the  mechanism,  an 
aspirating  and  forcing  apparatus, — the  action  whereof  is  regu- 
lated  by  the  third  portion  of  the  apparatus,  consisting  of  a 
large  vat,  in  which  a  bell  or  moveable  chamber,  something 
like  a  gasometer,  works.  The  office  of  this  latter  is  to  regu- 
late and  maintain  the  equilibrium  of  the  pressure. 

Fig.  5,  is  a  longitudinal  sectional  view,  taken  at  three 
different  places  of  the  vats,  with  their  bells  or  moveable 
chambers,  and  the  mechanism  for  actuating  the  same.  Fig. 
6,  is  a  transverse  section  of  the  vats,  bells  or  chambers,  cylin- 
ders, and  plungers.  Fig.  7,  is  a  section  of  the  apparatus 
which  serves  to  regulate  and  maintain  the  equilibrium  of  the 
pressure.  The  vats  a,  being  filled  with  water,  or  any  other 
liquid,  each  of  the  bdls  or  chambers  a^,  is  successively  put 
in  motion,  in  a  vertical  direction,  by  means  of  the  mechanism 
shewn  at  fig.  5.  During  this  movement,  the  gas  coming 
from  the  distilling  apparatus  through  the  pipe  #,  (see  fig.  6,) 
enters  the  cylinder  g,  through  the  vertical  pipe  d; — ^the  same 
bell  or  chamber  descending,  forces  the  gas  through  the  pipe^ 
and  then  down  the  descending  pipe  g^,  into  the  body  of  the 
cylinder  h ;  £rom  which  the  gas  is  driven  through  a  pipe 
(marked  b,  in  fig.  7,)  connected,  at  one  end,  with  the  ex- 
tracting apparatus,  and,  at  the  other,  with  the  pipe  /,  of  the 
third  portion  of  the  apparatus  or  regulator. 

The  effect  of  the  alternative  action  of  the  three  bell-cham- 
bers being  constantly  to  suck  up  a  body  of  gas  equal  to  their 
capacity,  and,  on  the  other  hand,  the  production  of  the  gas 
bemg  necessarily  variable,  it  is  desirable,  in  order  to  maintain 
equilibrium  in  tne  aspirative  action,  to  provide  the  necessary 
quantity  of  gas  for  that  purpose.  It  is  also  necessary  to  be 
able  to  regulate  at  pleasure  the  amount  of  pressure  or  vacuum 
under  the  influence  of  which  the  gas  is  made  to  flow.  For 
this  purpose,  if  the  distilling  apparatus  does  not  produce  a 
quantity  of  gas  corresponding  to  the  capacity  of  the  extractor^ 
the  bell-chamber^*^,  of  the  i^gulating  apparatus  forces  into 
the  pipe  b,  the  necessmy  extra  ijuantity  of  gas,  and  returns 
it  to  the  extractor.  Thus,  even  if  the  production  of  the  gas 
were  to  cease,  the  extractor  would  be  continually  supplied  by 
the  same  gas  circulating  incessantly  through  the  apparatus. 
With  regard  to  the  degree  of  pressure  under  which  the  gas 
is  desired  to  be  produced,  it  may  be  regulated  at  pleasure  by 
means  <rf  a  counterweight.  In  order  to  obviate  any  iacon- 
venience  which  might  arise  &om  the  accidental  stoppage  of 
the  extractor,  two  extractors  are  provided  (one  being  always 
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kept  in  reserve),  and  attached  to  the  pipes  J,  J,  of  the  pyro- 
technic apparatus. 

In  order  to  set  an  oven  to  work,  it  (as  well  as  the  heat- 
reservoir)  must  first  be  raised  to  a  high  temperature,  by  the 
appUcation  of  heat  both  to  the  interior  and  exterior.  This 
bemg  done,  the  fires  in  the  fire-places  a,  are  to  be  kept  up  ; 
and,  as  soon  as  the  coal  has  been  introduced  into  the  oven^ 
the  doors  must  be  closed, — ^leaving,  however,  the  orifice  of 
the  chimney  g,  open  for  a  few  minutes,  to  allow  the  aqueous 
vapours  to  escape ;  after  which,  the  orifice  is  closed  by  means 
of  the  cover,  and  the  hydraulic  valve  ib,  at  the  same  time,  is 
opened,  to  allow  the  gas  to  pass  through  the  chimney  g,  and 
the  pipey.  The  gas  is  then  drawn  by  the  extractor  from  the 
oven,  and  forced  into  the  various  apparatus  of  which  the  gas- 
works are  composed ;  and  the  extractor  must  be  so  regulated 
that  its  action  shall  prevent  any  variation  of  pressure  in  the 
pyrotechnic  apparatus  and  its  appendages. 

When  the  coal  (submitted  to  distillation  by  the  action  of 
the  heat  in  the  fire-places  a,  and  in  the  heat-chamber  e,  g), 
ceases  to  give  off  carburetted  gas,  the  distillation  is  stopped. 
For  this  purpose,  the  interior  of  the  oven  is  cut  off  from  the 
action  of  the  extractor  by  closing  the  hydraulic  valve,  and,  at 
the  same  time,  substitutmg  the  syphon-pipe  m,  for  the  cover 
previously  applied  to  the  top  of  the  chimney  g.  The  external 
air  is  then  allowed  to  enter  through  orifices  in  the  doors  y^  in 
sufficient  quantity  to  inflame  a  portion  of  the  gases,  which  are 
conducted  through  the  passage  n,  and  channels  o,  and  c, 
under  the  oven  or  ovens  to  which  heat  is  required  to  be  ap- 
plied, by  means  of  divers  flues  and  registers,  as  shewn.  When 
combustion  of  the  non-carburetted  gas  has  taken  place,  the 
apparatus  must  be  hermetically  closed ;  and,  after  the  lapse 
of  sufficient  time  to  allow  the  coke  to  acquire  the  consistent 
necessary  for  its  discharge  from  the  oven,  that  operation  is 
effected  in  the  ordinary  manner,  and  the  coke  treated  as 
usual.  Another  charge  of  coal  is  then  fed  in,  and  the  opera- 
tion proceeded  with  as  before, — ^the  process  of  distillation 
being  immediately  commenced  by  the  heat  accumulated  in 
the  heat-chamber  e,  q,  aided  by  the  furnaces  a. 

This  heat-reservoir,  which  is  composed  of  incombustible 
materials,  acts  as  the  principal  distilling  agent,  and  there- 
fore constitutes  one  of  the  features  of  the  present  invention. 
Equal  importance  is  also  attached  to  the  small  ftimaces  below, 
and  to  the  system  of  flues  for  conveying,  as  required,  either 
the  heat  arising  from  the  furnaces,  or  from  the  carbonization. 

The  above  operation  may  be  divided  into  four  distinct 
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parts,  viz.,  first,  the  expulsion  of  the  aqueous  products  through 
the  chimney  of  extraction ;  second,  the  extraction  of  the  car* 
buretted  gas,  by  the  distillation  of  the  coal  by  means  of  the 
caloric  accumulated  in  the  flues  and  the  surrounding  mass  of 
brickwork  or  masonry,  and  also  of  the  small  furnaces ;  third, 
the  final  carbonization  of  the  coal,  by  the  combustion  of  a 
portion  of  the  non-illuminating  gases,  which  raises  the  whole 
apparatus  to  the  degree  of  temperature  necessary  for  efiecting 
the  distillation  of  a  fresh  charge  of  coal;  and,  lastly,  leaving 
the  apparatus  closed  and  in  repose,  in  order  that  the  coke 
may,  while  in  a  state  of  incandescence,  acquire  the  solidity 
necessary  for  its  discharge  from  the  oven. 

From  what  has  been  stated,  both  with  regard  to  the  pyro- 
technic  apparatus  and  the  extractor,  it  will  be  seen  that  they 
cannot  be  employed  separately,  as  their  combination  forms 
the  principle  feature  of  the  mvention, — ^which  has  for  its 
object  the  obtaining  of  hard  coke,  and  also  gas  fit  for  illu- 
minating purposes,  simultaneously  from  the  same  charge  of 
coal.  When  it  is  not  desirable,  however,  to  obtain  the  gas 
for  illumination,  it  may  be  utilized  in  the  manner  above  indi- 
cated for  the  non-carburetted  gas :  in  this  case,  the  extractor 
not  being  necessary,  the  oven  must,  directly  after  the  coal  is 
fed  in,  be  put  in  communication,  by  means  of  the  bent  pipe 
m,  with  the  flues  n,  o,  and  c;  whereby  the  gas  or  caloric  is 
conducted  under  the  bed  of  the  other  oven  or  ovens,  as  above 
described,  for  the  purpose  of  heating  them.  In  order  to 
effect  perfect  combustion  of  the  gases,  a  suitable  quantity  of 
air  must  be  conveyed  under  the  bed  of  the  ovens.  The  draft- 
chimney  may  be  employed  to  draw  off  the  gases  from  the 
interior  of  tne  ovens,  instead  of  the  extractor;  and  the  ex- 
tractor may  be  made  to  convey  the  whole  of  the  gases  under 
the  bed  of  the  ovens. 

The  moderator  is  composed  of  a  valve,  for  regulating  the 
flow  of  the  gas;  a  float,  which  gives  motion  to  the  mecha- 
nism by  the  action  of  the  gas ;  a  counterweight,  for  regulating 
the  degree  of  pressure  under  the  influence  of  which  the  gas 
is  made  to  flow ;  and  a  metal  casing,  that  encloses  the  whole 
of  these  parts.  Fig.  8,  is  a  verticid  and  fig.  9,  a  horizontal 
section  of  this  apparatus,  a,  is  the  entrance-pipe,  for  the 
gas;  b,  exit-pipe;  c,  a  cover;  d,  a  casing,  in  which  the  valve 
A,  works;  e,  bell  or  floating  chamber;  and  /,  is  a  vibrating 
rod  or  beam,  supporting,  at  one  end,  the  bell-chamber,  by 
means  of  a  chain  g,  and  connected  at  the  other  by  chains  or 
rods  to  the  rod  i,  of  the  valve  A.  The  valve  A,  is  composed, 
firstly,  of  the  wings,  which  are  made,  by  preference,  of  a  rect- 
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angular  form,  and  moanted  looaely  upon  auitable  bearings; 
aeoondly,  of  the  frame  d,  (in  whidi  the  wings  work),  made 
with  two  cheeks  9,  $,  which  are  set  in  the  pipe  a,  and  in  a 
portion  of  the  space  m :  the  wings,  in  their  moTement,  aie 
always  in  contact  with  the  cheeks  t.  There  are  also  two 
pieces  iP,  d^,  fixed  above  and  beneath  upon  the  firamin^  d,  in 
opposite  positions.  A  small  bole  is  made  in  the  lower  one, 
to  allow  the  water  of  condensation  to  run  off. 

The  ''  float  apparatus''  is  composed  of  a  metal  beU-diamber 
e,  contained  in  a  metal  tank  k,  which  is  of  a  eircnlar  form, 
and  is  furnished  on  one  side  with  a  chamber,  jfbr  the  reception 
of  the  counterweight  ii;  and  the  tank  and  its  chamber  are 
both  partly  filled  with  water.  To  the  tank  are  adapted  the 
two  pipes  a,  and  b;  and  the  whole  is  surmounted  by  the 
cover  c»  The  bell*chamber  e,  has  a  central  pipe  r,  extending 
up  through  it  from  top  to  bottom,  and  serving  as  a  sheath  £ar 
the  pipe/,  which  communicates  with  the  atmosphere;  and, 
at  the  top  of  the  pipe  r,  there  are  small  holes,  to  allow  of  the 
escape  of  any  air  which  might  find  its  way  b^ween  the  water 
and  the  top  of  the  bell«chamber.  In  order  to  prevent  the 
too  sudden  action  of  the  valve  h,  the  air  can  only  find  its  way 
through  these  holes  to  or  from  the  bell-chamber  e :  this  is 
the  method  which  the  patentees  prefer;  although  the  same 
effect  might  be  obtained  by  diminishing  the  sise  of  the  orifice 
of  the  pipe,;.  This  pipe  branches  off  at  its  lower  eztremi^ 
into  two  parts,  one  of  which  rises  to  the  surface  of  the  gronndt 
and  terminates  in  a  cock  /,  fig.  10 ;  and  this  cock,  by  com* 
municating  with  a  manometer  /,  alk>ws  the  conditions  under 
which  the  float  apparatus  is  working  to  be  ascertained.  Under 
the  boss  of  the  cock  /,  is  an  orifice  u,  through  which  the  air 
necessary  for  the  working  of  the  apparatus  circulates.  A 
quantity  of  air,  equal  to  the  capacity  of  the  bell,  may  also  be 
introduced  into  it  by  means  of  a  doufale-valve  bellows;— the 
orifice  being  then  dosed  by  means  of  a  8crew*plug,  the  float 
will  resist  any  pressure  in  the  capacity  m ;  and  the  gas  will 
then  continue  to  circulate  in  the  same  manner  as  if  the  mo- 
derator  did  not  exist;  as,  by  this  means,  the  action  of  the 
moderator  upon  the  gas  in  the  pipes  is  completely  neutraUied. 
The  second  branch  J^,  of  the  pipe  J,  remains  underground: 
its  ofiice  is  to  allow  any  water  which  may  accumulate  in 
the  pipej,  to  run  off;  and  it  terminates  either  in  a  syphon  or 
a  cock  p,  fig.  8.  In  the  latter  ease,  the  cock  is  surmounted 
bv  a  vertical  pipe,  rising  above  the  ground,  having  a  suitable 
plug  and  handle,  by  which  the  cock  can  be  opened  and  dosed. 
Jt  is  indispensable  that  this  cock  should  be  dosed  when  the 
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floftt  is  to  be  proteeted  from  the  pressure  of  the  gas,  by  tke 
introdttctiou  of  air,  as  above  mentioned,  r,  w,  are  two  oocks, 
situated  one  on  either  side  of  the  eock  I,  and  eonununieating 
with  the  main  gas-pipe  by  means  of  small  pipes  s,  y,-*-*the 
pipe  w,  being  in  front,  and  the  other  y,  behind  the  moderator, 
and. being  put  in  eommunieation  with  the  manometer,  for  the 
purpose  of  ascertaining  the  degree  of  pressure  of  the  gas  before 
and  after  entering  the  moderator.  At  the  level  of  the  pipes 
0,  b,  d^ere  is  a  eireular  passage  g,  to  allow  of  the  passage  of 
the  gas  when  it  is  stopped  by  the  rising  of  the  bell-«hamber  e. 
The  counterweight  it,  is  oomposed  of  discs  of  metal,  mounted 
on  the  rod  o,  which  is  suspended  by  flexible  steel  rods  or 
chains  from  the  end  of  the  beam/.  It  is  so  arranged  that 
the  oonnterweight  shall  act  entirely  below  the  lower  level  of 
the  pipe  a,  and  that,  on  eoming  in  oontaet  with  the  bottom 
of  the  chamber,  it  shall  prevent  the  further  rise  of  the  bell-r 
chamber  e. 

The  application  of  the  moderator  is  as  follows: — The  pipe 
a,  is  under  the  influence  of  an  unregulated  pressure.  The 
valve  h,  determines,  according  to  its  position,  the  siae  of  the 
oriiioe  through  which  the  gas  flows.  The  interior  spwce  oi> 
behind  the  valve,  contains  the  gas,  the  pressure  of  which  is 
regulated,  and  which  flows  through  the  pipe  b.  The  degree 
of  pressure  at  which  the  gas  is  required  to  flow  is  regulated 
by  the  rise  of  the  float  or  bell-chamber  e;  and  this  rise 
is  regulated  by  the  action  of  the  counterweight  adapted 
to  one  arm  of  the  beam  f, — ^the  float  or  bell-chamber  e, 
being  in  communication  with  the  atmosphere  by  means  of 
the  pipej.  In  the  position  in  which  this  apparatus  is  shewn 
at  fig.  8,  the  pressure  of  the  gas  contained  in  the  space  m,  is 
supposed  to  be  greater  than  the  tendency  of  the  float  to  rise. 
In  this  position,  the  valve  A,  will  prevent  the  entrance  of  any 
more  gas  until  the  pressure  of  that  contained  in  the  space  m, 
4iminishes :  the  float  will  then  be  allowed  to  rise,  and  the 
.valve  A,  opened  to  the  required  extent.  If,  on  the  oontrary, 
the  pressure  increases,  the  float  will  be  caused  to  descend, 
and,  by  closing  the  valve  A,  prevent  the  entrance  of  the  gas. 
It  is  evident  that,  by  this  means,  a  uniform  degree  of  pressure 
may  be  obtained,  whatever  may  be  the  variations  in  the  flow 
of  the  gas.  The  gas  does  not  enter  the  bell-chamber  e,  which 
is  in  communication  with  the  atmosphere,  but  only  acta  upon 
its  exterior.  The  waters  of  condensation,  which  are  found  in 
the  main  pipes,  are  not  prevented  from  flowing  along  the 
4»ipes :  they  even  serve  to  supply  the  tank  k,  with  water. 

The  apparatus  above  ^hsscribed  is  nmre  especially  intended 
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to  be  employed  undergnmnd ;  but  it  may,  by  means  of  the 
following  modifieationsy  be  made  aaseeptible  of  a  more  general 
application^  and  be  made  to  act  with  greater  predsion  in 
hotels,  theatres,  and  other  establishments  which  are  lighted 
by  gas,  both  for  the  purpose  of  protecting  the  bamers  from 
the  yariations  of  ertemal  pressure,  and  ako  to  preyent  firaod 
in  the  consumption  of  the  gas,  by  limiting  the  supply  ol  gas 
to  the  burners  by  means  of  a  regulating  valye. 

The  first  modification  is  shewn,  in  yertical  section,  at  fig.  11. 
The  difiSerenoe  between  this  apparatus  and  that  aboye  de- 
scribed, consists,  firstly,  in  setting  the  entrance  and  dischaige- 
pipes  for  the  gas  at  different  levels ;  secondly,  the  yalve  A, 
instead  of  being  mounted  horisontally  in  the  induction-pipe, 
as  in  the  former  instance,  is  in  the  torm  of  a  parabolic  cone, 
and  is  mounted  above,  and  caused  to  rise  and  (all  on,  a  seat 
directly  over  the  bell-chamber  or  float ;  and,  lastly,  the  coun- 
terweight n,  works  in  a  chamber  isolated  from  the  tank  con- 
taining the  float.  The  same  letters  are  marked  upon  corres- 
ponding parts,  as  in  the  former  arrangement,  excepting  that 
d,  represents  the  seat  for  the  conical  valve; — A,  is  the  conical 
valve ;  t,  the  chamber  for  the  counterweight ;  and  a^,  the  space 
occupied  by  the  gas  which  has  not  been  regulated. 

Fig.  12,  represents  a  vertical  section  of  the  second  modifica- 
tion, in  which  a  helical  or  other  suitable  spring  is  substituted 
for  the  balance-beam  and  counterweight  of  the  former  appa- 
ratus, a,  is  the  entrance-pipe,  and  b,  the  exit-pipe,  for  the 
gas ;  e,  is  the  float  or  bell-chamber,  working  in  a  tank  k ;  and 
f,  the  helical  spring  above  the  conical  regulating  valve  A,  which 
rises  and  falls  on  a  valve-seat  d.  J,  is  a  pipe,  for  the  entrance 
of  air  to  the  bell-chamber  e,  furnished  with  a  cock  p ;  and  a^ 
is  a  chamber,  for  receiving  the  gas  before  it  is  regulated,  m, 
is  a  chamber,  into  which  the  gas  passes,  and  in  which  the 
pressure  of  the  gas  is  regulated;  n,  is  a  valve,  for  regulating 
the  exit  of  gas ;  and  o,  an  entrance-cock.  In  this  modifica- 
tion, a  fluid  of  great  density,  such  as  mercury,  must  be  em- 
pl^d  instead  of  water. 

The  patentees  claim,  First, — ^the  pyrotechnic  apparatus 
above  described,  constructed  with  one  or  more  fire-places  or 
furnaces,  and  with  a  caloric  reservoir,  or  arrangement  of  parts 
for  storing  the  heat,  and  also  an  arrangement  of  flues  for  the 
circulation  and  distribution  of  the  caloric ; — ^the  said  apparatus 
having  for  its  object  the  simultaneous  production  from  coal 
of  carburetted  gas,  suitable  for  illumination,  and  of  coke,  of 
suitable  quality  for  the  purposes  of  smelting  metal  and  gene- 
rating steam  m  locomotive  engines, — ^such  operations  being 
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effected  by  the  emplcqnxieiit  of  the  waste  gases^  or  of  all  the 
gases,  if  coke  only  is  required  to  be  produced.  Secondly,— 
the  apphcation^to  the  pyrotechnic  apparatus,  of  the  extractor,*— 
its  object  being  to  protect  the  oven  from  the  pressure  of  the 
atmosphere,  and  to  draw  off  and  collect  the  gas,  either  for  the 
purpose  of  illumination,  or  to  serve  as  fuel  to  the  furnaces  of 
the  pyrotechnic  apparatus,  as  above  described  and  shewn. 
Thirdly, — the  apparatus  called  the  moderator,  for  regulating 
the  flow  and  distribution  of  the  gas,  as  above  described  and 
shewn. — [InroUed  October,  1850.] 


To  William  Edward  Nbwton,  of  the  Office  for  Patents, 
66,  Chancery-lane,  in  the  county  of  Middlesex,  civil  en- 
gineer, for  improvements  in  refining  gold,— being  a  com- 
munication.— [Sealed  22nd  August,  1850.] 

The  subject  of  this  invention  is  a  novel  method  of  separating 
silver  and  other  impurities  from  gold  bullion, — being  an 
improvement  in  the  art  of  refining  gold  for  coinage  and  other 
purposes. 

The  present  mode  of  refining  gold  bullion  consists,  in  part, 
of  the  operation  of  quartation,  as  it  is  called, — ^that  is,  of 
melting  and  intimately  combining  with  the  gold  bullion,  from 
two  to  three  times  its  weight  of  silver.  To  extract  this  silver, 
together  with  all  the  impurities  originally  contained  in  the 
gold  bullion  itself,  it  requires  that  it  should  be  granulated, 
by  pouring  it,  while  molten,  into  water ;  and,  subsequently, 
that  it  should  be  digested,  either  in  sulphuric  acid,  concen- 
trated to  66^  Baumi,  at  the  boiling  temperature  thereof, — 
costly  platinum  vessels  being  employed  for  the  purpose :  or 
the-  digesting  operation  may  be  effected  by  submitting  it  to 
nitric  acid,  of  86^  Baum^,  at  temperatures  not  lower  than 
212^  Fahr.,  or  the  boiling  point  of  water, — ^fragile  vessels 
of  glass,  porcelain,  or  earthenware,  being  employed  in  this 
case. 

The  advantages  attained  by  the  present  invention  are, — 
first,  the  comparative  easy  separation  from  gold  bullion  of  the 
impurities  with  which  it  is  in  combination,  without  using 
silver  for  quartation,  and,  consequently,  preventing  the  waste 
of  silver,  and  the  necessity  of  using  costly  apparatus ;  second, 
a  great  economy  of  time,  labor^  and  expense  is  effected ;  third, 
the  saving  of  interest  of  capital  sunk  in  carrying  on  the  opera- 
tion of  refining,  as  conducted  by  the  old  processes ;  fourth, 
the  use  of  lower  temperatures  than  in  the  ordinaiy  methods. 
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and  the  employmeiit  of  vcaeA  ef  Imd,  mhiA  are  not  anbjed 
to  fractare;  fifth,  the  rendering  the  work  of  the  refiner  moie 
■imple,  eipeditioiis,  and  free  from  the  neeeMity  of  his  eon* 
•tant  attentimi,  leas  iDJarioos  to  his  health,  and  no  longer  a 
nnisanoe  to  the  nnghboariiood,  if  oondnoted  in  denaoly  popu- 
lated plaoes. 

The  inyention  eonaists  in  bringing  gold  bullion,  eontaining 
aihrer  or  other  impuritieSi  into  a  loose,  divided,  pnkeralen^ 
or  spongy  state,  texture,  or  disintegrated  molecnlar  eondition, 
so  that  all  the  impurities  it  may  eontaia  ean  readily  be  re- 
moved by  acids.  The  obtaining  of  gold  in  such  a  state,  or 
reducing  it  from  a  compact  to  a  dieintegrated  condition,  so 
that  it  may  be  attacked  by  acids,  forms  no  part  or  object  of 
the  methods  now  in  use;  and  it  is  this  prdiminary  mecha- 
nical operation  which  gives  to  the  nresent  improvement  in  die 
art  of  refining  gold,  the  great  aavantage  of  dispensing  with 
the  use  of  large  quantities  of  silver;  thus  causmg  economy 
in  labor,  time,  and  expense. 

The  gold  bullion  to  be  refined  may  be  of  any  quality.  Ths 
£rsty  or  preparatory  operation,  is  to  make  an  aaulterated  alloy 
or  mixture,  by  melting  and  mechanically  stirring  the  gold 
bullion  with  a  sufficient  quantity  of  sine  (usually  two  or  three 
times  the  weight  of  the  gold  bullion);  and»  after  the  melted 
alloy  has  been  well  stirred,  it  is  granulated,  by  pouring  it 
into  water,  according  to  the  usual  methods. 

Secondly.  The  granulated  alloy  is  treated,  in  wooden  vsti 
lined  with  lead,  with  dilute  sulphuric  acid,  which  removes  the 
sine  employed  for  adulteration,  and  leaves  impure  or  argen- 
tiferous gold  in  a  finely-divided  pulverulent  or  spongy  stat^ 
or  in  a  disintegrated  molecular  condition.  The  hydrogen 
which  escapes  during  this  operation  should  be  conducted  by 
wooden  or  other  pipes  into  the  open  air.  In  this  second 
operation,  heat  is  not  used  or  required;  and  no  more  acid  ib 
employed  than  will  combine  with  the  quantity  of  sine  used 
for  adulteration,  and  form  sulphate  of  zinc :  in  other  words, 
the  acid  is  used  in  atomic  proportion.  The  object  sought  by 
the  two  operations  just  described  is  only  to  operate  on  the 
gold  bullion  in  sucn  a  manner  as  to  reduce  it  to  a  disinte- 
grated or  spongy  state,  in  which  it  shall  no  longer  be  capable 
of  resisting  or  protecting  the  impurities  it  may  contain  from 
the  re-actum  of  adds,  as  it  does  when  in  oompact  lorm  or 
consistence. 

Thirdly.  When  the  gold  bullion  has  been  reduced  to  s 
pulverulent  or  spongy  state,  by  treating  an  alloy  of  it  with 
dilute  sulphuric  acid,  all  the  silver  which  i»ay  hav^  bfK^ 
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originally  combined  with  it  it  still  retains;  as  dilute  suU 
phuric  acid  is  incapable  of  extracting  an^  portion  thereof. 
To  remove  this  silver,  the  disintegrated  bulhon  is  digested,  as 
in  the  methods  now  employed,  either  in  nitric  or  sulpharic 
acid,  with  heat,  and  in  any  suitable  vessel. 

Finally,  the  operations  are  terminated  by  melting  tha  re- 
fined gold  with  such  fluxes  as  borax,  nitre,  fee.,  and  casting 
it  into  ingots  or  bars.  If  the  operations  have  been  properly 
performed,  these  ingots  will  be  ductile,  and  of  a  fineness  vary- 
ing from  98*6  to 90*6  percent.,^ — the  residual  impurity beiug 
silver;  and  the  silver  extracted  from  the  gold  bullion  is  then 
to  be  recovered  from  its  solution  in  nitric  or  sulphuric  acid 
by  the  usual  and  well-known  chemical  methods  now  in  use. 

For  the  purpose  of  explaining  the  principle  which  charac- 
terizes the  present  invention,  and  the  several  modes  in  which 
it  is  contemplated  to  apply  it  in  the  art  of  refining  gold 
bullion,  the  patentee  states,  first,  in  reference  to  tiie  first 
operation  above  described,  that  it  may  be  varied,  by  melting 
the  gold  bullion  with  a  sufficient  quantity  of  some  other  metid 
or  metals  baser  than  silver,  such  as  iron,  copper,  &c.,  to 
render  the  alloy  base  enough  for  the  action  of  acid  in  the 
second  operation.  Secondly,  in  reference  to  the  second  opera^ 
tion,  that  it  may  be  varied,  by  using  muriatic,  nitric,  or  other 
add,  instead  of  dilute  sulphuric  acid.  Thirdly,  that,  as  the 
processes,  first  of  alloying  and  granulating,  and,  secondly,  of 
treating  the  alloyed  gold  bullion  with  acidis,  are  intended,  as 
above  mentioned,  only  to  sufficiently  disinteg^rate  that  bullion, 
they  may  be  varied  in  several  ways :  thus,  for  example,  if  the 
gola  bullion  be  brittle,  or  if  it  be  rendered  brittle  by  com- 
bining it  with  small  quantities  of  certain  metals,  such  as  lead 
or  solder,  then  it  may  be  reduced  to  a  finely-divided  pulveni^ 
lent  state,  or  disint^nted  molecular  conditimi,  by  other  means, 
such  as  grinding  or  percussion. 

The  patentee  claims.  First, — ^the  reduction  of  argentiferous 
and  oiSm  gold  bullion,  as  a  preparatory  process  in  the  art  of 
refining  thereof,  into  a  pulverulent  or  spongy  state,  or  a  dis* 
integrated  molecular  condition,  by  the  means  particularly  of 
fusion  therewith,  and  the  subsequent  removal  by  acids  there* 
firom  of  rinc,  or  other  metal  baser  than  silver  which  will  pro- 
duce  the  desired  effeet,  for  the  purpose  of  then  separaiting,  by 
means  of  aeids,  firom  such  gold  bi:dlion,  the  silver  and  other 
impurities  whidi  it  may  contain,  in  order  to  fit  the  gold  for 
coinage  and  other  uses,  without  quartation  with  silver,  or  any 
intermediate  process.  Secondly, — in  addition  to  the  above 
processes,  the  palveriziiig,  by  grinding^  cmshkig,  or  percos- 
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Bion,  of  gold  bullion,  rendered  brittle  by  union  with  lead. 
Bolder,  or  other  like  baae  metal,  for  the  porpoae  above  aet 
ii}Tih.—\Inrolled  February,  1851.] 


To  Alexander  Parks8,  qf  Pembrey,  Carmarthenshire, 
experimental  chemist,  for  improvements  in  smelting  and 
treating  certain  metals,  and  in  the  construction  and  mann^ 
factwre  of  furnaces,  and  the  materials  to  be  used  for  the 
same, — such  furnaces  and  materials  being  appUcable  to 
the  treatment  of  metals  and  metallic  compounds,  and  to 
various  other  useful  purposes  of  a  like  no/ttre.— [Sealed 
11th  June,  1850.] 

This  invention  consists,  firstly,  in  an  improved  furnace  for 
calcining  the  ores  and  compounds  of  copper  and  other  metals; 
secondly,  in  a  mode  of  separating  silver  from  lead ;  thirdly, 
in  improved  compounds  for  making  bricks,  and  other  articles 
to  be  used  in  the  construction  of  furnaces ;  and  lastly,  in  the 
adaptation  to  furnaces  of  apparatus  for  facilitating  the  com- 
bustion of  anthracite  or  stone  coal  by  the  employment  of 
numerous  jets  of  steam. 

In  carrying  out  the  first  part  of  the  invention,  the  patentee 
builds  a  circular  furnace,  of  any  given  dimensions  (one  of 
twelve  feet  diameter  is  found  to  be  a  convenient  size),  with 
one  or  more  floors,  formed  of  fire-bricks,  laid  as  evenly  as  pos- 
sible— ^the  distance  between  the  floors  (when  there  are  more 
than  one)  being  from  three  to  four  feet.  In  the  centre  of  the 
furnace  a  vertical  hollow  shaft  of  iron  passes  through  the 
floors,  and  carries,  at  a  height  not  exceeding  a  foot  from  eaeh 
floor,  one  or  more  arms,  which  extend  nearly  to  the  outer  wall 
of  the  furnace ;  and  each  arm  is  ftimished  with  a  series  of 
equidistant  prongs,  that  descend  to  about  an  inch  from  the 
floor.  The  shaft  works  on  a  centre-bearing  at  the  bottom  of 
the  furnace,  and  in  a  collar  at  the  top ;  and,  by  means  of 
wheel-work,  or  other  mechanical  arrangement,  the  shaft  is 
made  to  revolve  slowly,  so  as  to  cause  the  prongs  to  turn 
over  or  agitate  the  ore  or  other  metallic  compound  upon  the 
floors  of  the  furnace :  it  is  preferred  to  complete  a  revolution 
in  two  minutes.  The  shaft  is  open  at  the  top,  and  has  several 
apertures  in  it,  near  the  bottom,  so  as  to  admit  of  a  current 
of  air  constantly  circulating  through  it,  whereby  it  is  pre- 
vented from  being  damaged  by  the  fire,  and  is  kept  cool  at 
the  end  or  axis. 

The  patentee  says,  he  is  aware  that  others  have  fittempted 
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to  attain  the  object  of  this  part  of  the  invention  by  making 
the  floor  revolve.  What  he  claims^  therefore,  is  the  employ- 
ment of  apparatus  revolving  over  a  fixed  floor,  in  order  to 
agitate  the  mass  when  undergoing  the  process  of  calcination; 
and  he  also  claims,  for  such  purposes,  the  use  of  a  hollow 
shaft  of  iron,  with  solid  or  hoUow  arms,  so  constructed  as  t^ 
admit  air  to  pass  through  them  while  in  motion. 

The  mode  of  separating  silver  from  lead,  which  constitutes 
the  second  head  of  this  invention,  is  as  follows : — ^The  lead, 
containing  from  100  to  200  oz.  of  silver  per  ton,  being  in  a 
melted  state  (by  preference,  in  iron  vessels),  zinc,  also  in  a 
melted  state,  is  added  thereto,  in  the  proportion  of  about  1  cwt. 
thereof  to  each  ton  of  lead,  and  the  mixture  is  agitated  for  a  few 
minutes;  after  which  it  is  allowed  to  remain  quiet  for  a  short 
time — ^being  maintained  in  a  melted  state,  but  at  as  low  a 
temperature  as  will  keep  the  whole  fluid ;  the  heat  is  next  re- 
duced, so  as  to  allow  the  zinc  to  crystallize  or  set,  which  it 
will  do,  combining  with  the  silver,  and  forming  the  upper 
layer  of  the  mass :  the  combined  zinc  may  then  be  ladled  out 
with  a  perforated  ladle,  or  by  other  means.  The  above-named 
quantity  or  proportion  of  zinc  will  combine  with  a  much  greater 
proportion  of  silver ;  and  therefore  the  patentee  re-melts  the 
zinc  alloy,  and  uses  it  for  de-silvering  several  quantities  of 
lead,  until  it  is  saturated  with  silver,  or  nearly  so :  in  this  way 
he  has  combined  from  400  to  500  oz.  of  silver  with  the  above 
quantity  of  zinc.  To  obtain  the  silver  from  the  alloy,  muri- 
atic or  sulphuric  acid  (by  preference,  diluted  with  from  four 
to  six  times  its  weight  of  water)  is  used  to  dissolve  out  the 
zinc ;  and  the  silver,  which  remains  in  a  metallic  state  at  the 
bottom  of  the  vessel,  may  be  collected  and  refined  in  the 
usual  manner. 

The  improved  compounds  for  makmg  bricks  are  applicable 
to  the  production  of  the  class  known  as  fire-bricks,  or  those 
capable  of  resisting  high  degrees  of  heat.  In  the  preparation 
of  the  improved  compounds,  the  patentee  uses  any  natural 
quartzoze  substance — ^preferring  those  which  contain  the 
largest  proportion  of  silex :  such  substances  should  be  em- 
ployed in  the  state  of  particles  varying  from  one-eighth  of  an 
men  to  half  an  inch  in  diameter;  to  obtain  which,  he  usually 
reduces  large  pieces  or  stones  by  crushing-rollers,  or  other 
means,  and  passes  the  same  through  a  sieve;  and  he  has 
found  that  the  larger  such  particles  can  be  combined  together, 
so  as  to  produce  the  desired  form,  the  greater  heat  they  will 
bear  without  fusion.  The  patentee  mixes  with  the  particles 
of  quartzoze  substance,  in  a  wet  state,  from  three  to  ten  per 
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oent  of  akked  line^  gitrand  sulphate  of  lime^  or  ground  sul- 
phate of  baryta;  and  then  he  moulds,  dries^  and  ires  the  com- 
pound^ as  in  the  ordinary  way  of  making  brides :  the  smaller 
the  proportion  of  binding  substance  used,  the  better  will  be 
the  result ;  and  die  necessary  quantity  will  be  decided,  in  a 
great  measure,  by  the  siae  of  the  particles  of  quartsoie  sabstanoe. 

He  claims,,  as  the  third  part  of  his  inyention,  the  eombins- 
tion  of  the  sulphates  of  Kme  and  baryta,  or  carbamate  or  caus- 
tic lime,  or  either  of  them,  with  silex  or  qnartaoae  materials, 
to  form  bricks  and  other  forma  for  the  above  fire  purposes — 
sudi  bricks  and  other  forms  being  particularly  applicable  to 
the  construction  of  furnaces  for  treating  metals,  and  other 
useful  purposes  of  a  like  nature. 

The  last  part  of  this  invention,  which  has  tor  its  object  to 
facilitate  the  combustioii  of  anthracite  or  stone  coal,  consists 
in  certain  means  of  introducing  steam  into  the  furnace  through 
iron  pipes  or  apparatus,  and  dispersing  the  same,  by  means 
of  small  openings  therein,  through  or  upon  the  ootd.  Hie 
patentee  says,  he  is  aware  that  it  has  before  been  proposed 
to  use  steam  for  effecting  this  object,  by  means  of  a  pipe 
or  jet.  He  does  not,  therefore,  claim  the  use  of  steam 
generally,  but  only  the  meanef,  hereafter  described,  of  dividing 
the  steam  into  numerous  fine  jets,  in  ord^  that  it  may  be 
more  readily  decomposed.  The  most  convenient  position  to 
introduce  the  jets  will  depend  upon  the  form  of  the  fdmaoe; 
and  the  perforated  pipes  or  other  apparatus  are  to  be  fixed 
so  as  to  cause  the  steam  to  pass  through  or  upon  the  fire. 
The  patentee  prefers  to  use  the  steam  from  a  lugfa-preasure 
boiler,  and  that  it  should  pass  through  openings  about  -^  of 
an  inch  in  diameter.  He  has  found  that  the  most  efficacious 
plan  is  to  place  the  perforated  pipes  parallel  with,  and  beneath 
the  fire-bars,  so  that  the  steam  may  impinge  upon  the  coal 
through  the  bars :  the  pipes,  which  are  placed  from  8  to  4 
inches  apart,  have  apertures  formed  in  them  at  about  every  6 
inches  of  their  length ;  and  there  is  a  cock  or  valve  on  the 
steam-supply-pipe  to  r^ulate  the  flow  of  steam  through  the 
apertures.  This  part  of  the  invention  is  not  confined  to  fur- 
naces for  treating  metal  and  metallic  compoTrnds,  but  is  ap- 
plicable to  furnaces  for  other  useful  purposes,  and  particularly 
to  steam-boiler  and  other  evaporatmg  furnaces. — llnroUei 
December,  I860.] 
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7b  Alexandeh  ParkbSi  (f  Birminffham,  jfbr  improvements 
in  separating  stiver  from  other  meiats. — [Sealed  24th 
June,  1851.] 

This  invention  oonsistSj  firstly,  in  improvements  in  tlie  me- 
thod of  employing  sine  for  separating  silver  from  lead;  and 
secondly,  in  improvements  in  afterwards  separating  the  silver 
from  the  alloy  of  zinc  and  other  metals  produced  by  the  first 
process. 

In  the  specification  of  a  former  patent,  granted  to  the  pa* 
tentee  June  11th,  1850,*  he  described  the  second  part  of 
his  invention  to  consist  in  the  separation  of  silver  from  lead 
by  the  use  of  sine  He  has  since  discovered,  that  when  lead 
contains  a  very  small  proportion  of  silver,  as  compared  with 
that  mentioned  in  the  former  specification,  the  proportion  of 
zinc  required  is  different  from  that  before  stated,  and  should 
be  varied  according  to  the  actual  quantity  of  silver.  In  car- 
rying out  this  invention,  the  lead  is  tiJcen,  in  the  state  in 
which  it  comes  from  the  smelting-fumace,  and  melted  in  an 
iron  pot — a  piece  of  green  timber  being  introduced  for  the 
purpose  of  removing  as  much  of  the  impurities  as  possible; 
and  an  addition  is  then  made  thereto  of  a  ijuantity  of  melted 
zinc,  dependent  in  amount  upon  the  quantity  of  silver  in  the 
lead  (which  is  previously  ascertained  by  assay) ;  and  the  whole 
is  well  stirred  together  for  several  minutes.  The  lead,  before 
the  zinc  is  added,  should  be  heated  to  the  temperature  of 
melted  sinq,  and,  ftfter  the  admixture,  permitted  to  cool  down 
gradually,  so  as  to  allow  the  zinc  and  silver  to  rise  to  the 
surface ;  and  when  the  lead  is  about  to  set,  the  alloy  of  zinc 
and  silver  is  removed  from  the  surfeoe  by  means  of  a  skimmer, 
or  flat  perforated  ladle.  With  regard  to  the  quantity  of  zinc 
requisite,  the  patentee  has  found  that  the  proportion  of  1 
part  of  zinc  to  100  parts  of  lead  is  sufficient  when  the  lead 
contains  14  oz.  of  silver  per  ton;  and  in  the  same  ratio  for  a 
greater  or  less  quantity  of  silver :  for  example,  to  a  ton  of 
lead  containing  14  oz.  of  silver,  22  lbs.  4  oz.  of  zinc  should 
be  added;  to  a  ton  of  lead  containing  21  oz.  of  silver,  88  lbs. 
6  oz.  of  zinc ;  to  a  ton  of  lead  containing  28  ob»  of  nlver,  44 
lbs.  8  oz.  of  zinc ;  and  so  on.  He  does  not,  however,  confine 
himself  to  this  precise  proportion  of  zmc,  as  he  has  found 
that  the  requisite  quantity  depends  greatly  upon  the  purity 
of  the  lead — an  increased  quantity  of  zinc  being  necessary 
when  the  lead  contains  other  metals  or  impurities  besides 
silver. 

*  Described  at  page  43S',  ante. 
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Lead  that  has  been  treated  widi  uac,  to  extract  aSfer 
therefrom,  retains  a  quantity  of  the  sine,  which  rendets  it 
brittle;  and  the  patentee  therefore  adopts  the  following  pro- 
cess for  removing  the  same : — ^The  lead,  whilst  still  melted,  is 
run  into  a  heated  reverberatory  furnace,  and  allowed  to  remain 
therein  until  it  attains  a  dull  red  heat — ^at  which  point  the 
line  rises  to  the  sutSmx  and  becomes  oxidiaed;  the  lead  is  then 
tapped  into  an  iron  pot  and  poled  with  green  wood,  to 
sejparate  an^  oxide  of  lead  that  may  be  P2[CM>^t ;  and,  finally, 
it  is  ladled  into  the  ordinary  moulds.  The  oxide  of  Einc  re- 
mains in  the  furnace,  and  is  afterwards  removed  therefrom. 
The  time  required  for  the  process  depends  upon  the  aixe  of 
the  furnace,  and  the  quantity  of  lead  operated  upon :  from 
two  hours  to  two  hours  and  a  half  is  generally  sufficient  tor 
quantities  of  8  tons,  extending,  when  melted,  over  a  sur&ee 
of  from  25  to  80  square  feet. 

The  alloy  of  silver,  sine,  lead,  and  other  metals  or  impuri- 
ties obtained  from  Uie  surface  of  the  melted  lead,  is  first 
concentrated  by  separating  therefrom  as  much  of  the  lead  ss 
possible :  which  is  efiectdl  by  putting  it  into  an  iron  vesad, 
having  a  perforated  bottom  and  a  close-fitting  cover,  and 
heating  the  vessel  till  nearly  red  hot,  when  a  large  proportion 
of  lead  will  escape  through  the  perforations  in  the  bottom. 
This  lead,  if  the  heat  has  not  been  nosed  too  high  during  the 
process,  will  be  found  to  contain  only  a  miniate  quantity  d 
silver,  and  may  be  purified  or  refined  in  the  manner  above 
described;  but,  if  it  should  contain  sufficient  silver  to  make 
it  worth  repeating  the  process,  it  must  be  returned  to  the 
mixing  pot  for  that  purpose. 

The  concentrated  alloy,  from  which  the  lead  has  been  sepa- 
rated, may  be  treated  in  two  ways :  either  it  may  be  oxidised 
by  subjection  to  a  low  heat,  and  then  digested  in  sulphuric  or 
muriatK  acid,  diluted  with  from  four  to  six  times  its  bulk  of 
water;  or  it  may  be  distilled  in  retorts  properly  constructed, 
so  as  to  separate  the  zinc  in  the  metallic  form,  leaving  the 
silver  and  lead  to  be  afterwards  treated  in  the  usual  way. 

When  the  alloy  is  treated  according  to  the  first  method,  it 
is  placed  in  close  retorts  or  muffles,  and  subjected  to  a  low 
degree  of  heat ;  by  continual  stirring  with  an  iron  rake,  the 
metals  are  partly  oxidised  and  disintegrated,  and  at  length 
fall  down  in  a  fine  powder;  the  heat  is  then  raised  until  the 
metals,  with  the  exception  of  the  silver,  are  completely  con- 
verted into  oxides ;  and  the  powder,  so  obtained,  is  put  into 
dstems  containing  dilute  sulphuric  or  muriatic  acid,  whereby 
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the  oxide  of  sine  is  dissolved,  and  the  silver  falls  to  the  bottom^ 
and  may  be  recovered  by  any  of  the  known  methods. 

In  the  second  mode,  the  concentrated  alloy  is  distilled  in 
retorts  of  a  similar  shape  and  size  to  those  used  for  distilling 
sine, — being  made  of  the  best  Stourbridge  clay,  or  other  suit- 
able materia],  and  well  tempered  and  dried :  the  patentee  has 
also  found  that  a  wrought-iron  tube,  protected  outside  by  a 
clay  retort,  and  coated  inside  with  a  lining  of  pounded  bones 
and  charcoal,  will  answer  the  purpose.  The  retorts  are  placed 
in  a  furnace  of  the  ordinary  kind,  and  the  distillation  of  the 
rinc  carried  on  in  the  usual  manner ;  and,  after  the  separation 
of  the  zinc,  the  silver,  lead,  and  other  metals  (if  any)  remain- 
ing on  the  bottom  of  the  retort,  may  be  tapped  through  a 
hole  in  the  back  of  the  retort,  and  subjected  to  the  ordinary 
process  of  cupellation.  It  has  been  found  desirable  to  mix  a 
small  quantity  of  charcoal  or  coke,  in  fine  powder,  with  the 
alloys  placed  in  the  distilling  retorts,  for  the  purpose  of  re- 
ducing any  oxides  that  may  be  present. 

In  conclusion,  the  patentee  states,  that  he  does  not  confine 
himself  to  the  exact  details  of  the  several  processes,  as  the 
same  may  be  varied  without  departing  from  his  invention.— 
[Inrolled  December,  1851.] 


To  Oaetan  Kossovitch,  of  Middleton^quare,  in  the  county 
of  Middlesex^  Gent.,  for  improvements  in  rotatory  steam- 
engines, — beinga  communication. — [Sealed  8rd  May,1851.] 

This  invention  relates  to  certain  improvements  in  rotatory 
steam-engines ;  and  the  peculiar  features  of  novelty  are  de- 
scribed as  consisting  in  the  constancy  or  regularity  of  the 
passage  of  the  steam,  and  also  the  uniformity  of  the  vacuum 
produced.  This  regularity  is  obtained  by  arranging  the  me- 
chanism in  such  a  manner  that  the  introduction  and  escape 
of  the  steam  takes  place  through  certain  moveable  parts  which 
rotate  with  the  piston  and  its  axle. 

In  Plate  XIII.,  fig.  1,  is  a  side  elevation  of  the  engine; 
fig.  2,  is  a  longitudinal  horizontal  section  of  the  cylinder  and 
some  of  the  principal  working  parts ;  fig.  8,  is  an  end  view 
of  the  cylinder  and  the  parts  immediately  connected  there- 
with; and  fig.  4,  is  a  longitudinal  vertical  section  of  the 
same.  The  body  of  the  engine  is  composed  of  a  hollow  cy- 
linder A,  open  at  both  sides  to  two  semi-cylinders  b,  b^,  and, 
at  its  ends,  to  two  cylinders  c,  c^  The  small  end  cylinder  c, 
communicates,  by  the  tube  i,  with  the  boiler;  and  the  other 
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end  cylinder  c^  commnnicates,  by  Ihe  eBCtpe-tabes  e,  with 
the  condenser  or  the  atmotpfaere.  All  these  fMurts  are  im- 
moveable. The  axle  t,  passes  through  stuffing-boxes  in  the 
covers  of  the  end  cylinders  c,  c^  The  middle  of  the  engine 
is  occupied  by  a  hollow  moveable  cylinder  d^  with  a  piston  x, 
shewn  detached  from  the  engine  at  fig.  6.  This  moveable 
cylinder  is  open  at  its  ends,  and  communicatea  with  the  end 
cylinders  c,  c^, — ^fitting  so  exactly  to  the  sides  of  the  great 
cylinder  as  to  allow  no  loss  of  steam.  It  is  connected  with 
the  axle  by  means  of  a  strong  plate  m,  which  cuts  irfT  the  com- 
munication between  the  two  cylinders  c,  c^,  and,  consequentlyj 
allows  no  direct  communication  between  the  tube  i,  wkidi 
admits  the  steam  to  the  cylinder,  and  the  exit-tube  e,  which 
allows  it  to  escape  therefrom.  The  cylinder  d,  has  two  open- 
ings p,  y^,  one  of  which  admits  the  steam  into  the  great  cylin- 
der, and  the  other  lets  the  steam  out  of  the  engine  into  the 
escape-tube.  They  are  separated  by  the  piston  a?;  and  one 
of  them  is  on  one  side  and  the  other  on  the  opposite  side  of 
the  solid  plate  e,  which  divides  the  inner  space  of  the  move- 
able cylinder  into  two  parts. 

The  two  semi-cylinders  b,  b^,  contain  two  shutt^^  or  valves 
1,  and  2,  each  consisting  of  a  semi-cylindrical  column  or  body, 
and  of  two  circular  ends  f,/^^  which  fit  exactly  into  corre- 
sponding circular  recesses  in  the  lids  or  covers  of  the  immove- 
able cylinder  A,  and  of  the  semi-cylinders  b,  and  b^;  and  the 
shutters  or  valves  turn,  steam-tight,  on  centres  a,  a.  The 
shutters  or  valves  work  altematelv.  In  fig.  4,  they  are  shewn 
in  their  different  positions, — i,  being  open,  to  let  the  piston 
pass,  and  s,  being  shut,  and  kept  in  contact  with  the  moveable 
cylinder  o.  The  space  is  full  of  9team,  which  enters  by  the 
opening  y,  and  acts  by  pressing  against  the  shutter  or  valve  3; 
and,  by  exerting  its  elastic  force,  it  pushes  forward  the  piston  «. 
In  the  space  marked  with  r,  a  partial  vacuum  is  produced, 
by  the  escape  of  steam  through  the  opening  y\  which  is  not 
indicated  in  the  figure — ^being  behind  the  solid  plate  £•  The 
semi-cylindrical  columns,  which  form  the  valves  i,  3,  present 
to  the  piston  a  concave  surface,  forming  exactly  a  part  of  the 
interior  circumfer^ice  of  the  great  cylinder  ▲,  and  are  cut  on 
the  edges  in  the  form  of  a  concave  circular  surface,  corre* 
aponding  exactly  to  the  outward  surface  of  the  moveable  cylin- 
der D, — allowing  no  leakage,  and  producing  but  a  slight 
degree  of  friction.  The  spindles  or  rods  a,  a,  of  the  shutters 
or  valves,  carry,  at  one  end,  a  simple  concave  pillar  or  curved 
cross-piece,  marked  z,  and  z^,  which,  when  acted  on  by  the 
excentric  to,  (see  fig.  8,)  on  the  axle  t,  turns  ihe  shutter  or 
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▼alve  into  th6  proper  position  to  permit  the  piston  to  pass. 
The  shutter  or  valve  i,  or  2^  being  released  from  the  pressure 
of  the  exoentric,  is  turned  back  again  on  its  centre  by  the 
action  of  a  counterpoise,  or  by  the  pressure  of  steam,  and 
keeps  in  contact  with  the  moveable  cylinder  d.  Or  the  motion 
of  the  shutters  may  be  effected  by  means  of  an  excentric  w, 
(see  fig,  1,)  fixed  on  the  axle  t,  which  acts  upon  a  lever  z,  on 
the  axle  of  each  of  the  shutters  or  vatves^^-the  end  of  the 
lever  being  famished  with  a  roller  to  reduce  the  friction. 
The  shutters  or  valves,  on  being  released  from  the  pressure  of 
the  excentric,  are  turned  again  on  their  centres  by  the  action 
of  counterpoises  or  mprings,  which  connect  the  opposite  ends 
of  the  levers  z,  r,  and  cause  the  valves  to  keep  in  contaet  with 
the  moveable  cylinder  d. 

Steam  is  conveyed  from  the  boiler  by  the  tube  t,  through 
the  small  end  cylinder  c,  into  one  end  of  the  moveable  cylin- 
der D ;  and,  finding  an  immoveable  obstacle  in  the  plate  b, 
it  rushes  through  the  opening  y,  into  the  great  cylinder  a,  be- 
tween the  shutter  or  valve  2,  and  the  piston  w :  by  this  means, 
it  pushes  forward  the  piston,  and  imparts  to  the  axle  a  rotary 
motion.  The  shutter  i,  being  released  from  the  pressure  of 
the  excentric,  turns  back  (by  the  effect  of  a  counterpoise,  or 
of  steam),  and  keeps  in  contact  with  the  moveable  cyBnder  d; 
and  the  steam  continuing  to  enter  by  the  opening  y,  finds 
itself  enclosed  between  the  shutter  or  valve  i,  and  the  piston, 
and  forces  the  latter  onward.  The  shutter  or  valve  2,  is,  at 
die  some  time,  turned  by  the  pressure  of  the  excentric  w^ 
to  the  requisite  position  for  permitting  the  piston  to  pass ; 
and  the  steam  escapes  through  the  opening  y^y  in  the  other 
end  of  the  moveable  cylinder  d,  into  the  other  small  end 
cylinder  c^,  and  through  the  escape-tube  e,  which  communi- 
cates with  the  condenser  or  atmosphere.  Thus  are  obtained 
a  constant  and  uniform  pressure  of  steam  on  one  side  of  the 
jHSton,  and  a  constant  vacuum  on  the  other.  The  result  is,  a 
constttit  rotatory  motion  of  the  main  shaft  of  the  engine, 
without  any  vanations,  except  the  slight  resistance  of  the 
tumiz^  shutters  or  valves. 

The  engine  just  described  will  act  as  well  in  a  vertical  as  in 
a  horizontal  position ;  and  a  retrograde  or  backward  motion 
can  be  easily  obtained,  by  causing  steam  to  enter  by  the  exit- 
tube,  and  escape  by  the  inlet-tube, — the  position  of  the  shut- 
ters being  altered  to  correspond  with  the  change.  This  engine 
is  susceptible  of  considerable  modifications  in  the  construction 
or  arrangement  of  some  of  the  working  parts,  without  chang- 
ing or  departing  from  the  principle  upon  which  it  is  con- 
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stracted.    For  instaDce,  if  it  should  be  found  that  the  preamie 
of  the  Bteam  against  the  circuhir  plate  B,  in  the  moveable      | 
cylinder,  has  a  tendency  to  alter  the  position  of  the  axle  t,      j 
and  to  push  it  endwise — ^the  cover  of  the  end  cylinder  c,  and      I 
the  cover  of  the  other  end  cylinder  c^»  could  be  made  move* 
able,  and  screwed  or  otherwise  secured  to  the  axle  v:  by 
which  means,  equilibrium  would  be  perfectly  restored^  as  the 
axle  T,  could  be  prevented  from  moving. 

Fig.  6,  exhibits  a  modification  which  will  be  found  advan* 
tageous  when  rapid  changes  of  the  direction  of  the  engine  sie 
required,  as  in  some  marine  engines :  in  this  caae,  flat  ahuttera^ 
slides,  or  valves,  are  employed,  instead  of  semi-cylindrical  ones. 
The  shutter  or  sUde  A,  (represented  in  plan  view  by  fig.  7,} 
moves  to  and  firo  between  two  metallic  plates  g,  g^,  and  is 
pushed  out  of  the  cylinder  by  two  excentrics,^-one  fixed  on  one 
side  and  the  other  on  the  opposite  side  of  the  inrlindera :  one 
of  these  excentrics  is  shewn  at  fig.  8.    The  slide  A,  is  driven 
back  into  the  cylinder  by  a  counterpoise-spring,  or  by  steam- 
pressure.     In  this  last  case,  steam  can  act  by  means  of  a 
cylinder,  affixed  to  the  boiler, — its  circular  piston  being  of  a 
somewhat  larger  area  than  the  area  of  the  edge  a,  6,  dT  the 
shutter,  and  a  vacuum  being  obtained  alternately  wiUi  steam 
pressure.    The  slide  A,  moves  easily  between  the  two  metaUic 
plates,  and  is  kept  in  an  unvarying  position  by  four  rollers  or 
guides  6.     Only  one  slide  is  sliewn, — the  other  being  of  exactly 
the  same  construction.     Rollers  r,  may  be  adapted  to  the 
slide  in  the  places  where  it  meets  the  excentrics,  to  diminiidi 
the  friction.    Metallic  packing  d^  is  introduced  in  the  surfiice 
of  the  great  cylinder,  for  the  purpose  of  preventing  the  escape 
of  steam.     The  other  parts  of  the  engine  are  similar  to  those 
alluded  to  in  the  former  description. 

The  advantage  of  this  arrangement  would  be,  the  facility 
of  producing  the  most  rapid  changes  of  direct  and  retrograde 
motion, — the  loss  of  power  being  equal  to  the  resistance  op- 
posed by  friction,  and  to  the  resistance  of  steam  against  the 
edge  a,  d,  of  the  slide  A.  The  retrograde  motion  of  the  slide 
A,  when  pushed  out  of  the  great  cylinder,  will  be  easily  effected, 
as  it  will  be  aided  by  the  efiect  of  the  vacuum  produced  in 
the  little  steam  apparatus  affixed  to  the  boiler,  and  which, 
when  filled  with  steam,  pushes  the  slide  into  the  great  cy- 
linder A.  The  openings  for  the  introduction  and  escape  of 
steam  may  be  made  in  the  body  of  the  piston  itself,  which 
may  be  of  an  oval  form,  for  the  purpose  of  obtaining  greater 
solidity. 

Fig.  9,  is  a  horizontal  and  fig.  10,  a  vertical  section  of  an- 
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other  modification  of  the  engine^  in  which>  instead  of  the  dide 
h,  two  pairs  of  sliding-plates  a,  and  a^,  are  used*  These 
plates  work  through  openings  in  the  ends  of  the  large  fixed 
cylinder,  and  act  against  the  surface  of  the  moveable  cylinder 
and  the  inner  surface  of  the  fixed  one, — meeting,  steam-tight^ 
in  the  middle.  The  sliding-plates  may  be  moved  backwards 
and  forwards  by  the  pressure  of  springs,  condensed  air^  or 
steam.  All  the  other  parts  of  the  engine  are  similar  to  those 
described  in  the  former  plans  *,  but,  in  this  case,  the  diameter 
of  the  moving  cyhnder  may  be  considerably  reduced. — [/fi- 
roUed  October,  1851.] 


To  Leman  Baiusb  PiTcasK,  of  Syracuse,  in  the  State  of 
New  York,  and  United  States  of  America,  Gent.,  for  im- 
provements in  apparatus  for  regulating  motive-power 
engines. — [Sealed  2nd  October,  1851.] 

This  invention  consists,  firstly,  in  an  improved  arrangement 
and  construction  of  apparatus  for  regulating  the  supply  of 
steam  or  other  elastic  vapour  to  motive*power  engines ;  and, 
secondly,  in  the  mode  of  mounting  or  adjusting  disc  valves, 
when  applied  to  such  engines. 

In  Plate  XIII.,  fig  1,  represents,  in  sectional  elevation,  the 
improved  regulator,  in  connection  with  the  valve  of  a  steam 
supply-pipe ;  fig.  2,  is  a  sectional  elevation  of  the  regulator, 
taken  at  right  angles  to  fig.  1,  and  shewing  the  steam  supply- 
pipe  and  its  valvular  arrangement  in  vertical  section;  and 
fig.  8,  is  a  similar  plan  view,  taken  in  the  line  i,  2,  of  fig.  1. 

The  principle  on  which  this  apparatus  works  is  bv  causing 
a  rod  (which  is  in  connection  with  the  valve  of  tne  steam 
supply-pipe)  to  ascend  and  descend  with  sudden  jerks,  and 
thereby  either  to  act  upon  the  valve  at  every  impulse  (the 
amount  of  its  action  increasing  or  decreasing  according  as  the 
speed  of  the  engine  is  either  undulv  increased  or  diminished), 
or  to  act  only  when  the  speed  of  the  engine  is  required  to  be 
changed.  This  up-and-down  motion  of  the  rod,  in  connection 
with  the  valve,  is  obtained  by  forcing  water  or  other  fluid  (by 
means  of  a  reciprocating  supply-pump)  against  the  under 
surface  of  a  plunger  or  piston,  attached  to  the  rod,  and  by 
providing  means  for  the  escape  of  this  fluid  from  beneath  the 
plunger  or  piston, — whereby  the  rod  is  enabled  to  descend  by 
its  own  gravity,  a,  is  a  cast-iron  case,  secured  by  bolts  to  a 
bottom  plate  b,  and  covered  at  top  by  a  plate  c,  which  is  also 
connected  to  the  case  by  bolts.     Attached  to  the  plate  b,  is  a 
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yalve-chest,  IiATiiig  two  oompartmeiits  d,  e,  which  oommmii* 
eate  with  each  o&er  by  a  tmrd  oompartment/.     The  eom* 
partments  d^  and  e,  are  provided  wtui  horisimtai  partitk>D% 
naving  ciicular  openings,  wfaieh  farm  teats  for  diae-^VBlYes  g, 
and  A)  reepectively.    The  top  of  the  valve-efacflt  is  also  pro- 
▼ided  with  eireiilar  openinga  immediately  above  tike  valve- 
aeata ;  and  over  these  openings  in  the  top  of  the  ndve-ehesly 
cnfbnderB  t,  and  k,  are  respeetivdy  fixed  by  screw  bolts.     In 
thoe  cylinders,  the  pistons  I*,  A*,  respectively  work:  the  former 
is  fitted  in  the  ordinary  manner  of  pistons;  Imt  the  piston  i^, 
works  loose  in  its  cylinder,  to  prevent  firiction  of  oontaet  theie- 
with ;  and  the  rods  /,  m^  of  these  pistons  pass  upwards  throogh 
the  cover  c,  and  through  cups  attached  thereto  for  returning 
the  water  diat  may  be  carried  iq>  by  the  rods.    The  piston- 
rod  /,  is  connected  to  an  exoentric,  or  a  erank,  on  the  shaft- 
ing in  connection  with  the  steam-engine  required  to  be  regu- 
lated ;  and  the  rod  m,  is  connected  with  the  valve  of  t^e 
steam  supply-pipe,     llie  valves  g,  and  h,  work  on   central 
goide-rods,  whicn  are  bolted  to  the  bottom  plate  b;  and  they 
have  each  a  tendency  to  retain  their  seats,  by  reason  of  a 
coiled  spring  interposed  between,  and  confined  by,  the  head 
of  the  central  rod  and  the  valve  itself.     The  eytinders  t,  and  k, 
are  both  open  at  top.     The  cylinder  t,  with  its  piston,  forms 
a  force-pump  for  drawing  water  or  other  liquid  nrom  the  case 
a,  and  forcing  it  into  the  cylinder  k.    This  cylinder  k,  k  fur- 
nished with  a  lateral  exit-pipe  n,  the  capacity  of  which  is 
determined  by  an  adjustable  plug,  for  the  purpose  hereafter 
explained.     This  plug  consists  of  a  rod  o,  which  is  threaded 
at  each  end,  and  projects  through  the  cover  of  the  case  a. 
At  its  upper  end  there  is  a  nut,  to  keep  it  in  place ;  and  its 
lower  end  projects  into  the  lateral  pipe  n,  through  a  tapped 
hole  made  to  receive  it.     When,  therefore,  the  rod  o,  is 
turned,  by  means  of  a  key  applied  to  its  upper  or  squared 
end,  it  is  raised  or  depressed  as  required, — ^and  thereby  the 
capacity  of  the  exit-pipe  is  enlarged  or  diminished.     In  lieu 
of  this  exit-pipe  (which  is  intended  to  permit  of  an  escape  of 
the  fluid  pumped  into  the  cylinder  k),  or  in  combination  with 
it,  an  opening,  made  (oe  the  same  purpose  through  the  piston 
A^,  may  be  used ;  or  the  space  between  the  piston  k*,  and  the 
cylinder,  may  be  sufficient  to  admit  of  the  same  effect  being 
obtained,     oy  increasing  or  decreasing  the  capacity  of  the 
vents  for  allowing  the  eseape  of  fluid  from  under  the  piston 
k*,  and  so  accelerating  or  retarding  its  descent,  the  traverse 
of  that  piston  in  its  cylinder  will  take  place  at  a  higher  or 
lower  position  in  the  said  cylinder,  and  thereby  bring  the 
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regulator  valve  into  action^  so  as  to  adjust  the  speed  of  the 
engine.  The  rod  which  connects  the  piston-rod  m,  with  the 
valve  of  the  steam  supply-pipe^  is  passed  through  an  eye  q, 
carried  by  an  arm  r,  on  the  valve  spindle,  and  works  mdy 
therein.  On  this  rod  are  two  nuts  s,  s,  which  are  capable  of 
being  adjusted  to  any  given  position.  These  nuts  act  as 
tappets,  and  cause  the  movements  of  the  piston  k*,  (when  the 
action  of  the  supply-pump  is  too  feeble  or  too  strong)  to  take 
effect  upon  the  valve ;  whereby  a  greater  or  less  amount  of 
steam  will  be  allowed  to  pass  through  the  supplv-pipe  to  the 
engine,  and  thus  bring  the  engine  to  work  at  the  speed  re- 
quired. 

The  action  of  the  apparatus,  and  the  means  of  regulating 
the  amount  of  steam  to  be  supplied  to  the  engine,  are  as 
follow :-— The  case  a,  is  filled  with  water  or  other  fluid ;  and 
the  engine  having  been  set  in  motion,  the  piston  i*,  of  the 
cylinder  i,  will  cause  a  flow  of  water  from  the  case  a,  into  the 
compartment  d,  of  the  valve-chest,  through  the  opening  i, 
(see  fig.  8).  As  the  piston  ascends,  the  valve  g,  will  rise  from 
its  seat,  and  allow  the  water  to  flow  into  the  compartment/; 
and,  by  the  descent  of  the  pistouj  the  water  is  driven  out  of 
the  compartment  f,  through  the  opening  s,  into  the  compart* 
ment  6, — whence,  by  lifdng  the  valve  A,  it  flows  into  the 
cylinder  k,  and  causes  the  piston  ib*,  to  rise  with  a  jerk.  The 
descent  of  the  piston  is  effected  by  gravitation  (a  weight  being 
attached  to  the  piston-rod,  if  required,  to  expedite  the  move* 
ment);  and  it  is  contiplled  by  the  discharge  of  the  fluid  in 
the  cylinder  k,  below  the  piston.  Around  the  piston-rod  m, 
is  a  coiled  spring  t,  for  preventing  the  rod  from  rising  be- 
yond the  position  for  closing  the  regulating  valve :  without 
this  precaution  the  cut-off  valve  might  be  driven  past  the  cut-off 
position, — thereby  letting  in  steam  when  it  was  least  wanted. 
When  the  piston,  by  reason  of  the  increasing  speed  of  the 
engine,  has  a  tendency  to  rise  too  high,  the  spring  comes 
into  contact  with  the  top  c,  of  the  case  a;  and,  by  presenting 
an  elastic  resistance  to  the  further  upward  movement  of  the 
piston,  it  will  cause  a  more  rapid  escape  of  fluid  from  under 
the  piston.  A  similar  effect  may  be  obtained  by  making 
lateral  holes  in  the  cylinder  i,  as  at  |?,  p ;  which  holes,  when 
the  piston  is  driven  past  thm,  will  form  supplemental  exit* 
passages  for  the  water  that  has  been  forced  into  the  cylinder, 
and  thus  relieve  the  piston  of  the  accumulation  of  water  om- 
sequent  upon  the  increase  in  the  speed  of  the  engine. 

it  will  now  be  understood,  that  at  every  ascent  and  de- 
scent of  the  piston  i *,  the  rod  m,  will  rise  and  fall ;  and  that,. 
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according  to  the  adjustment  of  the  tappets  s, »,  and  tfae  speed 
at  which  these  pulsations  follow  each  other,  will  be  the  effect 
produced  on  the  valve :  t .  e,,  if,  from  the  engine  working  at 
an  increasing  speed,  the  supply  of  water  to  the  cylinder  Jt,  be 
greater  than  the  discharge,  the  water  will  aocnmnlate  under 
the  piston,  and  cause  its  reciprocating  action  to  take  place  in 
a  higher  part  of  the  cylinder  than  before.  The  conseqaenee  of 
this  will  be,  that  the  nuts,  or  adjustable  tappets,  will  raise 
the  valve-lever  r,  and  thus  change  the  positioii  of  the  valve ; 
and  a  reduced  quantity  of  steam  will  therefore  be  supplied  to 
the  engine,  until  the  amount  of  water  thrown  into  the  eviinder 
k,  in  brought  down  to  equal  the  capacity  of  the  vents  ior  dis- 
charging the  same.     If,  on  the  contrary,  the  speed  of  the 
engine  is  suddenly  slackened,  by  reason  of  a  greater  quantity 
of  work  being  put  upon  it,  the  piston  k*,  will  sink,  and  per- 
form its  reciprocating  action  in  a  lower  part  of  the  cylinder; 
and  the  tappets  s,  s,  following  this  change  of  position,  will, 
by  depressing  the  lever  r,  open  the  steam-ways  in  the  valve 
to  a  greater  extent,  and  thereby  afibrd  a  greater  supply  of 
steam  to  the  engine. 

To  prevent  the  piston  or  plunger  t*,  from  beating  against 
the  parts  situate  beneath  it,  when  the  engine  is  below  speed, 
and  so  injuring  the  apparatus,  a  coiled  spring  a,  is  provided, 
which  will  come  in  contact  with  a  lip  on  the  head  of  the 
piston-rod,  and  thereby  afibrd  an  elastic  resistance  to  the 
further  downward  movement  of  the  piston. 

The  construction  of  valve  which  the*patentee  prefers  to  use 
in  connection  with  his  improved  regulating  apparatus,  is  that 
known  as  the  disc-valve,  and  shewn  in  front  view  at  fig.  4; 
but  other  constructions  may  be  used,  if  thought  desirable. 
He  also  prefers  (although  it  is  not  absolutdy  necessary)  that 
the  distance  between  the  stops  or  nuts  »,  8,  shall  be  so  deter- 
mined, with  respect  to  the  length  of  traverse  of  the  rod  which 
carries  them,  that,  at  every  up-and-down  motion  of  the  piston 
l^,  the  valve  shall  be  caused  to  move  slightly  on  its  seat :  by 
this  means,  the  liability  of  the  valve  to  stick  will  be  avoided; 
and  it  will  be  in  constant  readiness  to  answer  to  the  motions 
of  the  regulating  apparatus. 

The  improved  mode  of  mounting  disc-valves  is  shewn  in 
cross  section  at  fig.  2.  The  valve  v,  is  ground  to  a  flat  seat 
w;  and  both  the  valve  and  seat  are  pierced  with  corresponding 
concentric  holes,  set  at  equal  distances  apart,  x,  is  the  spin- 
dle, which  carries  the  valve,  and  to  which  the  arm  r,  fig.  1, 
for  moving  the  valve,  is  affixed.  This  spindle  works  in  suitable 
bearings  in  the  steam-pipe ;  and  it  is  prevented  from  moving 
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endwise  (when  not  required  to  do  so)  by  means  of  an  adjust- 
able nut  y,  which  is  made  to  abut  against  the  removable  cap 
of  the  steam-pipe.  The  inner  end  of  the  spindle  x^  bears 
against  the  end  of  a  screw  z,  inserted  in  the  steam-pipe ;  and^ 
by  means  of  this  screw  and  the  nut  y^  the  proximity  of  the 
valve  to  its  seat  may  be  adjusted  to  the  greatest  nicety :  thus 
the  grinding  of  the  two  faces  together^  and  the  loss  of  power^ 
as  well  as  the  rapid  destruction  of  the  two  parts^  consequent 
thereon,  will  be  avoided. 

The  patentee  claims  the  general  arrangement  of  apparatus/ 
as  above  described,  for  regulating  motive-power  engines; 
and,  particularly,  he  claims.  First, — applying  the  motion 
communicated  to  a  plunger  by  a  force-pump  to  actuate  the 
cut-off  valves  of  steam  and  other  motive-power  engines. 
Secondly, — actuating  the  valve,  which  governs  the  supply  of 
steam  or  other  motive-power  agent  to  the  engine  to  be  regu- 
lated, by  means  of  adjustable  tappets,  having  a  reciprocating 
motion,  as  above  described.  And  Lastly, — the  mode  of  mount- 
ing or  adjusting  disc-valves,  in  the  manner  and  for  the  pur- 
pose above  set  forth. — \InroUed  April,  1852.] 


To  Joseph  Bobinson,  of  the  Ebbw  Vale  Iron  Company, 
Charles  May,  of  Greed  George-street,  Westminster, 
civil  engineer,  and  William  Thomas  Doyn^,  of  Euston- 
square  Station,  citAl  engineer,  for  improvements  in  the 
permanent  way  of  railways. — [Sealed  4th  November, 
1«51.] 

This  invention  is  stated  by  the  patentees  to  consist  in 
'^  improvements  in  obtaining  continuous  bearing  to  the 
under  surfaces  of  the  rails  on  plates  of  wrought-iron,  fixed 
on  either  side  of  the  rails.'' 

In  Plate  XIV.,  figs.  1, 2, 3, 4, 5,  6,  and  7,  exhibit  several 
sections  of  rails,  supported  by  plates  of  angle  iron,  formed 
suitably  for  being  fastened  on  either  side  of  a  rail,  so  as  to 
offer  a  continuous  bearing  to  the  under  parts  of  the  rail ; 
and  these  side  bearing-plates,  in  laying  down  a  line  of  rail- 
way,  are  to  be  placed  on  either  side  of  the  rail,  in  such 
manner  as  to  break  joint  with  each  other.  The  forms  of 
the  side  or  bearing-plates  may  be  varied;  as  will  be  seen 
on  referring  to  figs.  1,  to  7,  where  different  forms  of  plates 
are  used  in.  each  case;  and  the  forms  may  be  still  further 
varied,  so  long  as  the  peculiar  character  common  to  the 
whole  is  retained :  wbich  peculiarity  consists  in  the  plates 
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offering  a  longitudinal  support  to  the  nnder  part  of  the 
rail^  as  is  indicated  bj  the  letters  a,  a.  The  modes  of 
fixing  the  plates  to  the  rails,  and  to  each  other,  may  like- 
wise be  varied.  In  fiffs.  I,  2,  8,  4,  and  5,  the  bearing 
parts  a,  are  similar,  and  come  at  the  rery  bottom  <^  the 
rails ;  whilst  the  rails  are  enclosed  above  by  the  plates  on 
either  side.  In  fig.  6|  the  rail  is  notched  at  a,  so  that  the 
bearing  parts  may  come  nnder  such  parts  a,  and  affoni 
support  to  the  rail  longitudinally.  In  fig.  7,  a  troogh-rail 
is  used ;  and  the  upper  parts  of  the  plates  are  suitably 
formed  to  fit  within  the  rail,  which  rests  upon  the  bearing 
parts  at  a,  a. 

The  patentees  claim,  as  their  invention,  the  mode  of 
constructing  the  permanent  ways  of  railways  by  oombiniiig 
with  the  rails  bearings  in  the  form  of  wrought-iron  plates, 
offering  longitudinal  supports  a,  a,  as  shewn  and  described. 
^[InroUed  May,  1862.J 


7b  Sib  John  Scott  Lillie,  Knight,  Companitm  qf  the 
Order  of  the  Bath,  of  Pali  MaU,  in  the  county  of  Middle^ 
$ex,  for  improvements  in  forming  or  covering  roads,  floors, 
doors,  and  other  surfaces. — [S^ed  9th  October,  1851.] 

The  improvements  in  roads,  streets,  and  foot-ways,  de- 
scribed in  this  specification,  consist  in  combining  metallic 
substances  with  coarse  gravel,  small  pieces  of  stone,  wood, 
or  bricks,  by  means  of  concrete,  bituminous  compounds,  or 
other  cements.     For  instance,  the  patentee  causes  nume- 
rous separate  metallic  bolts,  of  a  wedge-like  or  any  other 
convenient  shape,  to  be  imbedded  perpendicnlariy  in  the 
compound  material)  or  they  may  be  previously  fised  in 
wooden  or  metallic  frames,  so  as  to  present  an  appearatice 
somewhat  similar  to  a  harrow  reversed, — the  spaces  between 
the  tines  or  metallic  points  being  filled  with  any  of  the 
above-named  materials,  combined  with  cement.    Blocks  or 
slabs,  of  any  convetiient  size  or  shape,  may  be  thus  cast  in 
moulds  (with  grooves  in  them  to  prevent  horses  from  atip-> 
ping),  and  laid  on  the  surface  of  streets  or  roads  already 
fbrmcd,  or  upon  any  solid  foundation,  as  flags  are  usually 
placed  on  foot-ways.    The  dimensions  of  these  metallic 
substances  must  depend  upon  the  nature  of  the  traffic  tiiey 
are  required  to  sustain,  and  the  solidity  of  the  foundation: 
if  bolts,  for  instance,  one  inch  in  diameter,  or  plates,  two 
inches  wide  by  half  an  inch  thick,  in  rows  two  inches  apart 
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and  m  inohea  deep,  are  required  for  the  surface  of  carriage- 
roads, — one-third  of  these  dimensions  will  be  sufficient  for 
foot-vays.  The  metallic  pieces  may  be  hollow  in  the  cen- 
tre, and  placed  separately  in  the  cement,  without  a  fram^ 
or  connected  together  like  a  series  of  rings,  or  at  a^ute 
angles;  or  they  may  be  placed,  with  or  without  oementj 
between  rows  of  wooden  blocks,  in  a  transverse  direction 
to  the  line  of  traffic. 

For  the  surlaces  of  doors  or  partition^walls,  the  patentee 
causes  two  metallic  plates,  of  the  required  height,  to  be 
bolted  together,  with  a  space  between  them  proportioned 
to  the  thickness  required;  and  this  space  is  then  filled 
with  the  before-mentioned  combination  of  materials.  For 
walls  in  which  a  greater  degree  of  strength  is  required, 
this  combination  of  materials  is  cast  into  solid  or  hollow 
blocks  in  a  mould ; — one  of  the  faces  of  each  block  being 
composed  of  a  metallic  plate  or  stone  (natural  or  artificial), 
attached  by  the  cement  in  the  mould;  and  such  faces 
forming  the  surface  at  each  side  of  the  wall. 

For  the  surfaces  of  railways,  the  patentee  states,  that  he 
lays  down  metallic  plates  at  each  side  of  the  rail,  fEistened 
together  with  transverse  bolts;  and  he  then  fills  the  inter^ 
vening  space  with  the  combination  of  materials,  studded 
with  perpendicular  bolts  or  plates,  as  before  described  for 
ordinary  road«. 

To  prevent  the  noise  and  other  evils  occasioned  by  the 
concussion  of  the  solid  metallic  surfiices  of  carriage- wheds 
and  horse-shoes  on  stone  pavements,  he  covers  such  solid 
metallic  surfaces  of  carriage-wheels  and  horse-shoes  with 
gatta-percha,  asphalted  felt,  vulcanized  India-rubber,  or 
other  suitable  material,  studded  with  metallic  bolts,  nails, 
or  screws,  which  will  serve,  at  the  same  time,  to  attach 
Budi  material  to  the  tires  of  the  wheels  and  the  horses' 
shoes  or  hoofs* 

The  patentee  claims  the  comlnnation  of  materiids  for 
the  conalruction  or  coveriag  of  soads,  floors,  doors,  and 
other  surfaces,  as  above  descnbed. — Unrolled  April,  1852.] 


To  Georgjs  Phillips,  of  Upper  Park-street,  IsUn^j/ton,  in 
the  county  of  MidMesex,  chemist,  for  an  invention  for 
preventing  the  injurious  effects  arising  from  the  smoking 
of  tobacco. —  [Sealed  18th  September,  1851.] 

It  is  well  known  to  chemists  that  tobacco  contains  two  highly 
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poisonous  coiMtituents,  nicotine  and  nicotianiney  and  that  diese 
substances  volatilize  at  different  temperatures, — the  former  al 
about  820^,  the  latter  at  about  212''  Fahr.     In  cnrdiiiaiy 
smokingy  these  substances  (known  as  oils  of  tobaooo)  disti 
over  with  other  products,  and  pass  into  the  mouth  cf  the 
smoker, — a  portion  of  them  being  retained  and  abaorbed  i^ 
the  system,  to  the  detriment  of  the  health  of  the   smoker. 
Now  the  object  of  this  invention  is  the  separation  of  these 
deleterious  substances  from  the  smoke,  which  the  patentee 
effects  by  first  lowering  the  temperature  of  the  smoke  bdow 
the  volatiliEing  points  of  nicotine  and  nicotianine,  and  then 
separating  them  from  the  smoke  by  filtration.     The  conden- 
sation may  be  effected  in  a  variety  of  ways:  thus,   he  has 
accomplished  it  by  means  of  small  tubes  and  sheets  of  metal, 
arranged  so  as  to  form  worms;  these  he  surrounded  with 
substances  that  favor  condensation,  such  as  water,  damp  flan- 
nel, sawdust,  or  other  matters  that  will  abstract  the  heat  from 
the  smoke;  he  has  also  arranged  the  tubes  or  pipes  so  that  a 
current  of  air  may  pass  over  the  exterior  of  the  tubes  that 
form  the  worms.   Tnese  contrivances  have  answered  the  pur- 
pose tolerably  well,  but  have  been  found  objectionable  on  ac- 
count of  their  bulk  and  weight ;  and  another  mode  of  effecting 
the  object  is  therefore  preferred,  viz.,  to  pass  the  smoke  over 
an  extended  surface  of  some  suitable  substance  or  material, 
so  as  to  cool  it  to  the  desired  point,  and  then  filter  from  it 
the  matter  thus  condensed.     The  material  preferred  is  un- 
washed wool,  commonly  known  as  "  wool  in  grease ;"  but 
various  other  fibrous  substances  or  materials  may  be  employed 
as  well.    Thus,  sawdust,  raspings  or  chips  of  wood,  cork, 
broken  leaves  of  trees,  hay,  bark,  grass,  paper,  charcoal,  thin 
sheets  of  metal,  wire-gauze,  fragments  of  metal,  pieces  of 
pumice  and  other  light  stone,  asbestos,  all  kinds  of  textile 
fabrics  (such  as  woollen,  cotton,  Unen,  and  silk)  cotton-wool, 
raw  silk,  hair,  feathers,  sponge,  sand,  or  other  pulverized  ma- 
terial— cool  down  the  smoke,  condense  the  oils,  and  act  as 
filters,  to  separate  the  before-mentioned  deleterious  matters 
from  the  smoke.    The  great  desideratum,  so  far  as  condensing 
power  only  is  concerned,  is  extent  of  surface  of  the  material 
or  substance  employed,  and  its  conduction  of  heat ;  and  the 
next  point  is  filtration :  for  which  purpose,  proper  closeness 
of  the  material  or  substance  used  is  required.     These  being 
attended  to,  any  suitable  substance  will  effect  the  object.    Be-^ 
yond  the  mere  attainment  of  condensation  and  filtration  hy 
surface  and  closeness  of  material,  the  patentee  has  found  that 
all  fixed  oils  and  fats  may  be  used  with  advantage  with  the 
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material  employed.  This  arises  from  the  circumstance  that 
fixed  oils  and  fats  unite  with  the  oils  of  tobacco  distilled  over 
during  the  operation  of  smoking^  and  retain  them,  but  permit 
the  empyrenma  or  true  smoke  to  pass.  Thus  it  has  been 
found  that,  in  drawing  tobacco-smoke  through  a  cistern  or 
reservoir  of  oil  or  soft  fatty  matter,  or  over  or  through  any 
£ftbric  or  substance  covered  with  them,  the  oik  of  the  tobacco 
are  retained,  while  the  smoke  is  allowed  to  pass :  hence  the 
advantage  of  the  wool  in  grease  as  a  condensing  and  filtering 
medium*  The  oils  of  tobacco  may  also  be  separated  from  the 
smoke  by  means  of  any  alkaline  substance  or  solution,  either 
by  passing  the  smoke  over  fragments  of  such  substances,  or 
tnrough  diaphragms  wetted  with  alkaline  matter;  but  the 
flavor  of  the  smoke  is  injured  in  a  greater  or  less  degree, 
according  as  the  substance  with  which  it  comes  in  contact  is 
more  or  less  alkaline. 

The  manner  of  applying  the  material  which  is  preferred  to 
be- used  is  as  follows : — The  wool  is  carded  and  placed  mode- 
rately tight  in  a  glass  tube,  or  any  other  suitable  vessel,  and 
secured  in  any  convenient  manner,  so  as  to  prevent  it  from 
shifting :  for  which  purpose,  perforated  corks  are  preferred 
tabe  fitted  inside  the  tube,  close  to  the  wool.  The  corks  are 
placed  at  convenient  distances  from  the  ends  of  the  tube, 
which  receive  the  pipe  and  fittings  hereinafter  described.  As 
a  certain  quantity  or  continuous  length  of  the  filtering  mate- 
rial is  necessary  to  secure  a  perfect  action,  a  length  of  not  less 
than  8  inches  should  be  applied  in  a  tube,  the  diameter  of 
which  is  fths  of  an  inch  and  upwards.  If  the  tube  be  less 
than  fths  of  an  inch  in  diameter,  the  quantity  of  the  wool  or 
filtering  medium  must  be  increased,  according  to  the  smallness 
of  the  tube. .  Diaphragms  of  flannel,  cotton,  linen,  silk,  hair, 
wire,  or  any  other  textile  fabric,  arranged  singly,  or  in  a 
series,  may  be  applied,  and,  if  properly  constructed,  answer 
pretty  well,  as  a  condensing  and  filtenng  arrangement;  but 
they  are  not  so  convenient  for  cleansing  as  the  above  material. 
To  prevent  the  condensed  oils,  water,  &c.,  from  running 
into  the  pipe-bowl,  a  reservoir  is  formed  for  their  reception 
inside  of  the  tubes,  in  the  manner  shewn  in  Plate  XIY.;  in 
which  fig.  1,  represents  a  longitudinal  section  of  a  pipe,  of  the 
simplest  and  cheapest  form,  constructed  according  to  these 
improvements.  The  bowl  of  the  pipe  a,  is  constructed  (for 
the  sake  of  economj)  of  clay,  having  a  stalk  b,  on  which  a 
cork  c,  is  fitted  agamst  the  shoulder  d.  The  glass  tube  ff, 
forms  the  body  of  the  pipe ;  and,  in  the  lower  end  of  this 
tube,  the  pipe-stalk  b,  is  inserted  and  fixed  tight  by  the  cork  c. 
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The  noath-pieee^  is  attached  in  a  atmilar  numiwy  to  Ae  faf 
of  tiie  tube  g,  by  a  cork^  that  is  fixed  on  the  perforated  pcf 
or  tabe  A,— «iich  peg  or  tabe  protruding^  beyond  the  cotk\ 
and|  when  the  mouth-piece  fittmg  is  attached  to  the  tube^ 
a  reservoir  or  diamber  is  therd>y  formed,  which,  when  tk 
pipe  is  laid  doim,  prevents  any  condensed  matter  fiom  rosdfc* 
ing  the  mouth-pieoe.    When  the  parts  of  the  pipe  are  en- 
nected  together,  the  stalk  of  the  pipe-bowl  otanik  up  imidB 
the  tube  g,  and  fiwms  a  reservoir  for  the  oils  and  eondensed 
matter  to  collect  in ;  and  which,  by  detaching  the  pipe  and 
fittings,  may  be  emptied  at  pleasure.     In  the  tabeff,  isabo 
placed  the  filter  i,  for  taking  up  and  retaining  the  oik  d 
tobacco  as  the  smoke  is  drawn  through  it ;   and  perfbn^ 
corks  /,  /,  are  placed  within  the  tube,  to  keep  the  filter  in  ib 
place.     The  stalk  d,  or  projecting  part  of  the  pipe,  may  bt 
bent,  or  made,  as  shewn  at  fig.  2,  with  a  cap  i,  to  caveat  tbe 
orifice  e,  through  which  the  smoke  issues  into  the  tube/. 
This  cap  may  be  formed  either  of  day,  metal,  wood,  or  snj 
suitable  substance,  and  is  intended  to  prevent  the  eondenaed 
oils,  &c.,  from  dropping  into  the  orifice  e,  through  whicb  tlie 
smoke  issues.     A  small  vessd  <»r  cup  J,  of  any  suitable  ms^ 
terial,  may  also  be  fixed  on  the  stalk  b,  of  the  pipe,  as  ditwn 
at  fig.  2,  and  fitted  to  the  tube ;  so  that,  when  the  pipe  is  de- 
tached, the  condensed  oil,  water,  &e^  collected  in  the  raed 
or  eup,  may  be  brought  out  with  the  pipe  and  emptud. 

The  tubes  or  pipes  for  meemchaum  bowls  are  similar  is 
arrangement  and  construction,  as  regards  the  reservoirs  sad 
other  parts,  to  what  has  been  described  for  the  oommon  pipe; 
and  they  may  be  either  fitted  to  the  meerschaum  bovi  in  ^ 
ordinary  manner  by  means  of  a  coric,  or  bv  means  of  serew* 
joints,  or  in  any  other  convenient  way.  At  fig.  2,  n  shewn 
one  ci  the  improved  pipe-tubes,  intesided  to  be  applied  to 
meerschaum  bowls.  The  fittings  may  be  attached  to  the  tok 
without  a  cork,  either  by  telescopic  or  serew-joints :  thtu  t 
plain  ferrak  or  ring-screw  may  be  cemented  to  the  glass  or 
other  tube,  to  which  the  fittings,  having  a  cup  or  hollow  vessel, 
of  any  suitable  shape,  are  shut  on  or  screwed.  The  hdkiv 
vessel  forms  the  reservoir,  and  may  be  arranged  so  as  to  hx^ 
the  reservoir  either  outside  or  inside  the  end  of  the  tube. 

In  the  upper  part  of  the  tube  that  contains  the  filter,  W 
next  the  mouth-piece,  both  in  the  tube  used  with  the  common 
pipes,  and  also  in  the  meerschaum  tubes,  a  space  is  left  for 
the  insertion  of  a  sponge,  which  may  be  wetted  with  wattf 
when  a  nuld  or  water-pipe  is  required. 

For  cigar  smoking,  the  patentee  arranges  tubes  similarly 
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prepared  to  those  used  with  meenchaums,  with  the  exception 
that  the  end  of  the  tube,  or  fitting  next  the  pipe>  inst^  of 
having  a  cork^  has  a  cavity  for  the  reception  of  the  cigar* 

The  patentee  claims^  First, — ^the  use  of  any  suitable  mate- 
rial or  substance  applied  to  the  various  modes  of  cooling  down 
the  smoke,  condensing  the  oils,  and  filtering  them  from  the 
smoke,  as  above  described ;  also  the  use  of  fixed  oils  and  fiits 
for  the  purpose  herein  described.  Second, — ^the  construction 
and  arrangement  of  the  several  parts  of  a  pipe,  as  shewn ; 
andoilso  the  mode  of  adapting  the  bowl  of  the  pipe  to  the 
tube,  as  shewn  in  fiff.  1,  so  as  to  form  a  resenroir  for  the 
reception  of  the  condensed  oils,  &c.;  likewise  the  mode  oi 
forming  the  reservoir  at  the  bottom  and  top  of  the  tubes  for 
meerschaums,  as  described  and  shewn ;  and  also  the  mode  of 
applying  a  wet  sponge  at  the  top  of  the  tube,  to  form  a  water- 
pipe.  He  further  states  that,  m  applying  the  materials  and 
substances  ftnr  condensation  and  filtration,  he  does  not  confine 
himself  to  the  use  of  glass  tubes  only,  as  any  suitable  sub- 
stance, made  in  a  convenient  form,  may  be  used  for  the  pur- 
pose herein  described.— [Aro/M  March,  1852.] 


To  William  Edwards  Svaite,  qf  Tkrogmoriot^^treei,  in 
the  CUy  of  London,  Gent.,  for  ia^ovmenis  inpipe$for 
smoking,  and  in  the  iqtparaiue  eonneeUd  iheretoUh.*^ 
[Sealed  4th  March,  1S50.] 

The  improvements  in  pipes  for  eanoking,  and  in  apparatus 
connected  therewith,  which  constitute  this  invention, 
consist,  firstly,  in  so  constructing  the  bowls  and  stems  or 
tubes  of  pipes  as  to  prevent  (so  far  as  is  practicable)  the  oil 
product  by  the  combustion  of  tobacco  from  passing  up 
the  stem  or  tube,  and  thence  into  the  mouth  and  stomach 
of  the  smoker;  secondly,  in  certain  additions  to  the  stems 
or  tubes  of  pipes ;  and,  thirdly,  in  an  improved  tobacco- 
stopper. 

Fig.  1,  in  Plate  XIV.,  exhibits  what  the  patentee  term« 
'Uhe  patent  diaphragm  pipe,"  in  vertical  section.  The 
hollow  or  cavity  a,  of  the  bowl  communicates  by  a  tubular 
passage  b,  with  a  cup  or  receiver  c,  that  fits  on  to  the  bottom 
of  the  pipe.  On  the  outside  of  the  tube  b,  there  is  fitted 
or  formed  a  perforated  diaphragm  d,  extending  across  the 
chamber  that  surrounds  the  tube  b,  and  which  communi- 
cates at  the  top  with  the  socket  e,  for  the  stem  of  the  pipe. 
This  socket  is  in  all  cases  above  the  dif^ragm ;  so  that  the 
smoke  must  descend  through  the  passage  b,  into  the  cup  c, 
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and  then  impinge  against  and  pass  through  the  po^hrated 
diaphragm,  before  it  can  enter  the  stem*  The  oil  and 
vapour  being  intercepted,  fidl  into  the  cup  e,  which  mua^  be 
taken  off  and  emptied  before  the  ash  is  tlurown  firom  the 
bowlj  in  order  to  prevent  the  oil  running  back  into  the 
bowl,  or  finding  its  way  into  the  stem. 

Fig.  2,  is  a  sectional  representation  of  another  pipe,  also 
named  "  the  patent  diaphragm  pipe/'    The  cavity  a,  o£  the 
bowl  communicates  by  a  hole  b,  with  a  chamber  beneatli, 
contfdning  a  partition  y)  with  a  perforated  diaphragm  d^  at 
the  lower  part  of  the  same.    The  bottom  of  the  partition       r 
is  pointed  at  the  centre,  to  fistcilitate  the  dropping  of  the  oil 
and  condensed  vapour  into  the  cup  c;  and  the  partition 
may  be  inclined  at  any  angle,  or  placed  perpendicolariy 
down  the  centre  of  the  chamber,  as  represented  at  fig.  3« 
When  the  pipe  is  in  use,  the  smoke  descends  throoghi  the 
hole  b,  into  the  chamber,  and  thence  into  the  cap  e,  where 
it  impinges  against  and  passes  through  tilie  perforated  dia- 
phragm in  its  course  to  the  stem. 

Fig.  8,  is  a  vertical  section  of  a  modification  of  the  pipe 
shewn  at  fig.  2, — ^the  principal  point  of  difference  bcang, 
that  the  partition  y^  is,  in  thus  instance,  vertical. 

The  patentee  states,  that  either  of  the  foregoing  pipes 
may  be  constructed  with  one  or  more  diaphragms,  and 
that  these  diaphragms  may  be  inserted  in  pieces  (not  per- 
forated), step  fiishion,  one  above  another,  as  represented  in 
the  vertical  section,  fig.  4.  Likewise,  for  the  better  col- 
lection of  the  oil  and  vapour,  a  diaphragm,  perforated  as 
above  described,  may  be  inserted  in  any  suitable  part  of 
the  socket  that  receives  the  stem. 

Fig.  6,  is  a  sectional  representation  of  part  of  an  im- 
proved stem,  to  be  employed  with  pipes  made  according  to 
this  invention,  or  with  pipes  of  any  other  construction 
which  are  used  with  moveable  stems,  ff,  is  part  of  the 
stem  connected  with  the  bowl  of  the  pipe ;  and  A,  is  the 
portion  that  leads  to  the  mouth-piece.  These  two  portions 
are  united  by  a  small  apparatus  for  collecting  the  condensed 
vapour,  consisting  of  an  inclined  tubular  body  i,  having  a 
short  descending  portion  y,  which  is  divided  vertically  by  a 
central  division  or  partition,  carrying  a  perforated  dia- 
phragm at  the  bottom.  Upon  the  lower  end  of  the  party^ 
18  fitted  a  cup  c^,  for  receiving  any  oil  or  condensed  vapour 
that  may  not  have  been  collected  by  the  cup  or  receiver 
appended  to  the  bowl  of  the  pipe ;  or,  in  cases  where  the 
bowl  is  not  constructed  according  to  this  invention,  the 
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cup  c^,  collects  the  oil  and  condensed  vapour  direct  from 
the  bowl. 

Fig.  6^  exhibits^  in  section^  another  addition  to  pipe- 
stems^  intended  to  be  used  either  separately  or  in  conjunc- 
tion with  the  foregoing,    g,  and  h,  as  in  fig.  5^  indicate 
parts  of  the  stem^  communicating  with  the  interior  of  a 
hollow  sphere  ir,  which  is  divided  into  two  parts  by  a  par- 
tition.   In  this  partition  there  are  two  openings  I,  m.  The 
opening  I,  is  fitted  with  a  valve  n,  which  opens  towards  the 
part  h,  of  the  stem  (leading  to  the  mouth-piece)^  to  permit 
the  smoke  to  pass,  but  closes  upon  the  partitiou,  when  the 
smoke  is  being  expelled  from  the  mouth,  '^  and  prevents 
waste  of  tobacco  by  the  back  puff.'^     The  other  opening 
fn,  is  closed  by  a  slide  o,  which  is  pressed  against  the  par- 
tition by  a  spnngpi   and  the  stem  or  rod  of  the  slide  is 
fitted  with  a  heliod  spring,  which  keeps  the  slide  in  the 
proper  position  to  close  the  opening,  except  when  the  slide 
is  pushed  past  the  opening  (by  pressing  on  the  top  of  the 
rod),  in  order  that  air  may  be  blown  through  the  stem,  to 
clear  it. 

Fig.  7,  shews  the  improved  tobacco-stopper,  intended  to 
be  used  with  all  descriptions  of  pipes.  It  may  be  made  to 
fit  on  the  top  of  the  bowl  with  sufficient  adhesion  to  retain 
it  in  its  place ;  or  it  may  be  permanently  connected  thereto 
by  a  hinge-joint,  in  such  manner  as  to  admit  of  being 
turned  over  when  it  is  desired  to  empty  or  replenish  the 
pipe,  g,  is  the  stopper,  attached  to  a  rod  r,  which  passes 
through  an  opening  in  the  centre  of  the  bridge-piece  s, 
hinged  to  the  bowl  a ;  and  the  rod  r,  is  fitted  with  a  helical 
or  other  suitable  spring,  to  keep  the  stopper  away  from  the 
bowl  when  out  of  use.  The  stopper  is  caused  to  enter  the 
bowl  by  pressing  on  the  top  of  the  rod,  and  is  raised  there- 
from by  the  spring,  on  the  pressure  being  removed. 

The  patentee  states,  that  what  he  claims,  as  his  improve- 
ments in  pipes  for  smoking,  and  in  apparatus  connected 
therewith,  is.  First, — ^the  combination  of  parts,  both  as  re- 
gards pipes  and  stems,  having  a  diaphragm  or  diaphragms, 
whereby  the  oil  and  condensed  vapour  are  intercepted  and 
collected  in  a  receiver,  and  are  thus  prevented  from  enter- 
ing the  mouth  of  the  smoker,  as  hereinbefore  described. 
Second, — the  valve-stem  and  slide-piece,  as  described  and 
represented  at  fig.  6,  wherebv  waste  of  tobacco  and  smoke 
by  the  back  puff  is  prevented.  Third, — the  improved  to- 
baoco-stopper  hereinbefore  described. — [InroUed  Septem^ 
her,  1850.] 
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[    458    ] 

To  William  Edward  Newton^  qf  the  Office  for  Paia^ 
66,  Chancery-lane,  in  the  county  qf  MinUOeKx,  cM  em 
gineer^  for  improvement9  in  casting  type, — bang  a  cos* 
mtintco/ion.— [Sealed  23rd  April^  1850.] 

The  improvementa  in  machinery  for  casting  type,  whidi  oon- 
fltitute  this  invention,  consist  principally  in  arranging  tlie 
mould-block  on  a  horizontal  slide-rest,  worked  or  vibratd  bf 
a  cam  on  the  main  shaft,  and  also  furnished  with  helical  spnngSi 
to  draw  it  back ;  in  combination  with  which  horizontal  stide^ 
there  are  levera,  for  opening  the  mould-block  and  holding  the 
matrix  up  to  it,  and  in  its  place,  when  the  mould-blo^  ia 
being  charged  with  the  type-metal ;  and  on  the  main  shift 
there  are  also  mounted  two  other  cams,— one  of  whidi  woib 
the  piston  or  plunger  in  the  well  of  the  machine,  for  the  pur- 
pose of  ejecting  the  fused  metal  into  the  mould-block;  and 
the  other  cam  acts  on  a  set  of  levers,  for  working  a  stopper 
within  the  nipple  or  nozzle  of  the  fused  metal-bath,  so  ssto 
cut  off  and  regulate  the  flow  of  the  fused  type-metal  whiletbe 
mould-block  is  being  drawn  back  to  dischai^  the  type 

In  Plate  XIV,,  fig.  1,  is  a  side  elevation  of  the  maduBc; 
fig.  2,  is  a  plan  view  thereof;  fig.  3,  is  a  detached  view  of  the 
horizontal  slide  and  levers  in  combination  therewith ;  fig*^ 
is  a  cross  section  through  the  mould-block ;  fig.  5,  a  sii 
view  of  the  matrix-spring,  matrix,  and  matrix-holder,  detached; 
fig.  6,  is  a  cross  section  of  the  fuised  metal-bath,  well,  plongi'i 
nipple-stopper,  nipple-stopper  chamber,  and  other  parts  eoo- 
nected  therewith ;  and  fig.  7,  exhibits  the  nipple-stopper  Q^ 
tached.  a,  is  the  bed  or  foundation-plate  of  the  machine; 
and  b,  the  main  shaft,  supported  by  two  standards  or  bearings 
affixed  to  the  bed-plate,  c,  is  a  cam  on  the  main  shaft,  ^ 
actuating  the  horizontal  slide  </,  by  means  of  a  roller  tf,  moanted 
in  bearings  e\  on  its  under  side.  The  horizontal  slide  is  made 
of  a  peculiar  shape,  so  as  not  to  interfere  with  the  cam  c,  un- 
mediately  underneath  it  on  the  main  shaft ;  and,  by  the  fbtf* 
shaped  end,  room  is  allowed  for  working  the  levers  wteh 
open  the  mould-block.  On  the  front  end  of  the  slide  J,  is  ^ 
stem  or  rod^  supported  in  bearings  g^  whereby  it  is  heM^ 
a  horizontal  position,  when  vibrating  backwards  and  forwar^ 
on  the  guide-ways  or  rests  A,  A.  The  horizontal  slide  tf 
canted  on  one  side,  or  mounted  obliquely  in  the  guides,  so  tf 
to  be  inclined  at  an  angle  of  about  45^,  in  order  that  the 
mould-block  shall,  when  opening,  on  returning  from  the  nip- 
ple, allow  the  type  to  fall  freely  by  its  own  gravity  from  the 
block,     j,  is  the  mould-block,  attached  by  screw-bolts  to  the 
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end  of  the  horizontal  slide  d;  and  t^,  is  the  npper  half  of  the 
mould-block,  working  on  a  hinge  t^,  which  is  secured  to  the 
back  of  the  lower  half  of  the  mould-block  by  two  screws.  /, 
is  a  lever,  the  upper  end  whereof  is  bent  at  right  angles,  so 
«a  to  fit  into  a  loop  on  the  upper  side  of  the  mould^block,  for 
the  purpose  of  opening  and  shutting  the  same,  as  the  hori- 
aontal  slide  is  moved  backwards  and  forwards.  The  slide  d, 
when  vibrating  backwards  and  forwards,^  actuates  two  levers 
i,  and  /,  which  are  connected  to  the  lower  end  of  the  lever y. 
The  first  of  these  levers  k,  is  attached,  at  one  end,  at  right 
angles  to  the  lower  end  of  j,  and,  at  the  other  end,  to  an 
adjustable  bracket  k!^,  on  the  shoulder  (or  junction  of  the  bow 
and  shoulder)  of  the  slide  fif,  so  as  to  allow  length  enough  of 
the  lever  to  give  free  action  to  the  downward  pull  of  the  lever  / ; 
which  lever  I,  is  attached  to  the  back  end,  or  nearly  so,  of  the 
lever  k,  and,  at  its  opposite  end,  to  the  stationary  bearings  or 
standards  of  the  main  shaft;  so  that,  as  the  horizontal  slide 
ia  moved  backwards  or  forwards,  it  draws  on  the  end  of  k, 
which,  being  connected  to  the  lower  end  ofj,  (as  before  stated), 
opens  or  shuts  the  mould-block  at  the  required  time. 

m,  is  the  matrix-spring,  attached  to  the  upper  side  of  the 
horizontal  slide,  and  having  its  point  inserted  into  a  small 
indentation  at  the  upper  and  back  side  of  the  matrix  n,  for 
the  purpose  of  holding  it  up  to  the  mould-block  when  being 
charged  with  metal.  Against  the  under  side  of  the  point  of 
the  spring  the  head  of  a  small  lever  m^,  is  made  to  press,  in 
order  to  hold  the  matrix  in  firm  contact  with  the  mould-block 
when  the  horizontal  slide  is  projected  up  to  the  nipple.  This 
lever  nfi,  is  about  six  inches  long,  and  is  mounted,  near  its 
middle,  on  a  pin  or  stud,  attached  to  the  inside  of  the  hori- 
zontal slide,  so  as  to  allow  of  its  working  when  its  lower  end 
comes  in  contact  with  an  adjusting  stop-plate  m^,  on  the  back 
of  one  of  the  guides  A.  In  the  lower  end  of  the  lever  m\  is 
an  adjusting  stop-screw  tn^,  for  regulating  the  pressure  under 
the  end  of  the  matrix-spring,  when  it  is  forced  against  the 
stop-plate  by  the  pushing  up  of  the  horizontal  slide  and 
mould-block,  o,  is  a  right-angled  lever,  having  an  adjusting 
screw  in  its  upper  end,  to  bear  against  the  lower  end  of  the 
matrix  n,  and  sustain  it  in  its  proper  place  against  the  mould- 
block.  The  lever  o,  is  mounted  on  a  pin  or  stud,  attached 
to  a  shoulder-piece  o^,  on  the  lower  side  of  the  under  half  of 
the  mould-block ;  and  this  stud  or  pin  serves  as  a  centre  of 
action^  as  the  roller  on  the  horizontal  leg  of  the  lever  o,  is 
raised  or  depressed  by  running  over  the, blocks  o^,  during  the 
backward  and  forward  motion  of  the  horizontal  slide  and 
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mould-block.  These  blocks  o',  are  attached  to  die  eross-bar 
of  the  stand  hy  and  are  so  constmcted  as  to  admit  of  adjvit- 
menty  for  the  purpose  of  regulating  the  length  of  time  dnt 
the  horiaontal  leg  of  the  lever  o,  is  kept  raised  or  depressed, 
and,  consequently,  the  time  that  the  lower  end  of  the  matiix 
is  kept  in  contact  with  the  mould*blodc. 

p^y  and  p^t  are  two  helical  re-acting  springs,  attached,  at 
one  endy  to  stationary  parts  of  the  machine,  and,  at  the  oppo- 
site end,  to  the  horiaontal  slide,  for  the  purpoee  of  drawing  it 
firom  the  nipple  when  the  mould-blocs  has  been  diarged, 
and  also  for  keeping  the  under  side  kA  the  roller  e,  always  in 
close  contact  with  the  cam  c,  on  the  driving-ahaffc.    A  camr, 
for  actuating  the  plunger  or  piston,  is  secured  on  the  mam 
shaft,  having  an  excentric  variation  of  about  three-fonrths  of 
an  inch,  more  or  less,  as  may  be  required,  for  the  parpoae  d 
elevating  or  depressing  the  horisontal  lever  i^.     This  fefcr 
works  on  a  pin  attadied  to  the  standard  r*.    One  end  of  the 
lever  carries  a  friction-roller;  and  the  other  end  is  secured  to 
a  helical  spring  r^,  fastened  to  the  bed-plate,   and  is  abo 
connected  by  a  rod  r^,  to  the  outer  end  of  the  pfstoo  or 
plunger-lever  r^.    This  piston-lever  turns  on  a  eentre-pbi 
attached  to  the  side  of  the  frame  that  supports  the  piston-m; 
and,  at  its  inner  end,  is  keyed  to  the  piston-rod  #,  on  the 
lower  end  of  which  is  a  plunger  »^,  (see  fig.  6).     Hie  pistos 
or  plunger  works  in  the  molten  metal-well  /,  which  is  formed 
in  the  bottom  of  the  metal-bath.    <^,  is  a  channel  or  pas8ag^ 
way,  communicating  from  the  lower  part  of  the  well  to  the 
nipple-chamber  «,  tot  the  admission  of  the  fused  metal  firom 
the  bath  from  behind  the  stopper,  when  forced  into  the  ap^* 
tare  of  the  nipple  by  the  descent  of  the  plunger,  which  ejects 
it  into  the  matrix  when  the  stopper  tr,  has  becai  withdrswD* 
V,  is  a  cam,  for  actuating  the  nipple-stopper :  it  is  about  two 
inches  in  diameter>  except  for  about  one-third  of  its  cir- 
cumference, which  is  abruptly  reduced  half  an  inch,  more 
or  less,  so  as  to  give  sufficient  motion,  as  it  rotates,  to  actuate 
the  back  end  of  the  V-shaped  bent  lever  t^^.    This  lever  turns 
on  a  centre-pin  v^,  attached  to  the  bed-plate  a,  so  as  to  woA 
the  outer  end  of  the  horizontal  stopper-lever  t^,  (see  fig.  %) 
connected  with  it  by  a  pin.    The  lever  r*,  is,  at  about  mid- 
way of  its  length,  mounted  on  a  stud  or  centre-pin,  fixed 
on  the  top  of  the  metal-bath ;  and,  at  its  inner  end,  it  is  con- 
nected to  the  stem  of  the  nipple-stopper  w :  therefore,  as 
the  lever  v%  is  actuated  by  the  cam  v,  it  will  move  the  nipple 
stopper  out  and  in,  so  as  to  allow  the  well  to  be  charged  with 
the  fused  metal,  and  the  metal  to  be  discharged  again  there- 
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from  into  the  matrix.  The  nipp]e*8topper  Wy  is  placed  within 
the  interior  of  the  nipple  u%  which  is  formed  by  boring,  in  the 
side  of  the  bath^  a  chamber  u,  of  a  suitable  form  and  aise  to  ac- 
oommodi^te  the  nipple^topper ;  and  a  breech*pieoe  la  inserted 
in  the  back  of  the  nipple-chamber,  so  as  to  enclose  the  stopper, 
merely  leaving  a  passage-way  for  the  stem  of  the  stopper  to 
communicate  with  the  end  of  the  lever  f^^  This  chamber  u, 
is  made  a  little  larger  than  the  stopper,  for  the  purpose  of 
allowing  room  for  the  flow  of  the  foaed  metal  by  or  past  it, 
when  the  stopper  is  drawn  back  and  the  metal  is  being  dis* 
charged  into  the  mould-block ;  and  also,  when  it  is  forced 
forward  into  the  aperture  of  the  nipple,  to  allow  the  metal  to 
flow  from  the  bath  through  the  orifice  in  the  breech-piece  to 
the  under  side  of  the  phmger  through  the  channel-way  t\ 
Underneath  the  roller-end  of  the  lever  tf^^  is  a  helical  re-acting 
spring  t^,  which  holds  the  end  of  the  lever  firmly  in  contact 
with  the  cam,  and  draws  it  back,  so  as  to  withdraw  the  stopper 
from  the  aperture  of  the  nipple,  while  the  mould-block  is 
being  charged  with  the  fusea  metal.  The  bath  4r,  is  set  on 
the  upper  edges  of  a  furnace  y,  having  a  mouth  or  feed-box 
y^y  in  its  side,  for  supplying  it  with  fuel ;  and  at  the  back  there 
is  a  smoke-pipe  y^,  for  the  escape  of  the  gas. 

The  operation  of  these  various  parts  is  as  follows : — When 
the  machine  is  set  in  motion  by  means  of  the  driving-wheel  2r, 
the  cam  c,  acting  on  the  roller  e,  causes  the  horiiontal  slide  d, 
to  move  up  towards  the  bath.  In  doing  this,  the  lever  /,  is 
caused  to  draw  the  lever  A:,  down,  and  with  it  the  vertical 
lever  y,  so  as  to  shut  the  mould-block;  and,  while  this  is 
being  done,  the  same  backward  motion  of  the  horizontal  slide 
brings  the  adjusting  screw  m^,  in  the  lower  end  of  the  lever 
m^j  in  contact  with  the  stop-plate  m^,  which  throws  the  upper 
end  of  the  lever  forward,  and  lifts  and  sustains  the  point  of 
the  matrix-spring  m,  firmly  in  contact  with  the  matrix  n;  it 
also  causes  the  horizontal  end  of  the  lever  o,  to  rise  on  the 
second  or  upper  block  o',  and  thereby  throw  Uie  vertical  leg 
back  against  the  lower  end  of  the  matrix;  so  that,  bv  the 
joint  action  of  the  levers  m',  and  o,  the  matrix  is  kept  mrmly 
up  to  its  place  against  the  mould-block,  while  being  chained 
with  the  fused  metal.  At  the  same  time  that  the  mould- 
block  is  being  presented  to  the  nipple,  the  plunger-cam  r, 
elevates  the  plunger  j>^,  and  the  cam  v,  forces  tne  stopper  into 
the  vent  of  the  nipple, — allowing  thereby  the  flow  of  the  fused 
metal,  by  the  stopper-stem,  through  the  orifice  in  the  breech- 
piece  to  the  interior  of  the  nipple-chamber  ti,  aad  thence,  by 
the  channel-way  t\  to  the  under  side  of  the  plunger  in  the 
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fpell*  By  the  time  this  has  been  aooampUaliedy  the  moiiU- 
bloek  has  been  presented  to  the  nipple,  and  the  nipple-stt^per- 
cam  V,  allows  the  re-acting  spring  i^,  to  draw  back  the  st^per 
in  the  chamber  »,  so  as  to  dkMC  the  entire  orifice  for  the  stem 
in  the  breech-piece ;  wUk^  ajmnltaneoaaly  with  the  mctkNi 
of  the  stopper,  the  plunger  is  farsed  down,  and  ejeeta  the  mdai 
from  nnoemeath  it  np  the  channel  /*,  into  the  duosber  % 
and  thence  to  the  mould-block.  When  the  OKMikUUo^  hai  ! 
been  charged,  the  re-acting  springs  p^,  vadp^  dimw  forward 
the  horiiontal  slide  and  mould-block,— thereby  releaaing  tbe 
levers  y,  k,  and  /,  and  allowing  the  mould-block  to  open,  when, 
in  consequence  of  the  downward  inclination  of  one  end,  the 
type  falls  from  it  into  a  pan  or  box,  placed  to  reoeiye  it. 

The  patentee  claims  the  employment  of  the  horixootal  slide, 
having  a  mould-block,  for  casting  types,  attached  thereto,  and 
levers  y,  ilr,  and  /,  and  spring  m,  spring-holder  m^,  and  matrix- 
lever  o,  and  the  oUique  guide  A,  on  which  the  horiatmtal  dide 
runs,  in  combination  in  form  and  manner  and  for  the  par- 
poses  above  set  forth.  Also  the  employment  of  the  cams  r, 
and  V,  on  the  main  shaft,  and  the  levers  operated  opon  by 
and  through  them,  in  combination  with  the  plunger,  and  weU 
and  stopper,  and  nipple-stopper  chamber,  in  a  type-castiiig 
metal  bath,  for  the  purpose  above  set  forth.  And,  Lastly, — 
the  combination  and  arrangement  of  all  the  foregoing  pacts, 
to  make  and  operate  a  type-casting  machine,  as  above  set 
forth.— [JnroUeJ  October,  1850.] 


To  BiCHARD  Johnson,  of  Manchester,  in  the  cowdy  of  Iao^ 
caster,  unre-drawer,  for  certain  improvements  in  anneal' 
ing  articles  of  iron  and  other  materials. — [Sealed  Slst 
January,  1851.] 

Tbssb  improvements  consist  in  an  arrangement  of  annealing 
pot  or  oven,  suitable  for  receiving  wire  and  other  articles  re* 
quired  to  be  annealed, — ^the  peculiar  feature  of  the  invention 
being  the  employment  of  one  or  more  flues,  situated  within 
the  vessel  containing  the  articles  to  be  operated  upon. 

In  Plate  XIII.,  fig.  1,  is  a  vertical  section  of  an  annealing 
oven,  arranged  according  to  this  invention,  and  applicable 
particularly  to  the  anneaUng  of  wire.  In  the  outer  part  a,  of 
the  oven,  composed  of  masonry,  are  formed  (in  this  instance) 
three  openings  b,  provided  with  fire-doors  and  plates,  of  the 
ordinary  construction.  These  openings  communicate  with 
an  interior  chamber  c,  within  which  are  placed,  radially,  a 
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number  of  fire-bars  d,  resting,  at  tbeir  inner  ends,  npon  a 
fonndation-plate  e,  supported  by  masonry  /.    The  foundation* 
plate  e,  is  provided  witb  a  circular  groove  p,  in  which  the 
lower  end  of  the  chamber  a^  intended  to  contain  the  articlev 
to  be  annealed,  is  placed, — ^^e  joint  being  made  air-tight  by 
the  introduction  of  sand  or  other  materiid.    In  the  centre  ot 
the  plate  e,  is  formed  a  circular  opening  A,  provided  with  a 
projecting  part,  in  which  the  lower  end  of  a  tube  t,  consti- 
tuting a  flue,  is  placed,  and  the  joint  made  air-tight  by  sand 
or  other  material.    The  upper  part  of  the  tube  t,  1ms  a  groove 
formed  therein  atj,  to  receive  a  flange  k,  having  a  projecting 
part  upon  its  outward  periphery,  so  as  to  form  an  annular 
cavity; — such  flange  k,  being  formed  in  two  parts  (as  shewn 
in  the  detached  views,  figs.  2,  and  S),  to  facilitate  its  removal. 
Within  the  cavity,  thus  formed,  is '  placed  a  circular  flange  i, 
projecting  from  the  under  side  of  a  lid  m,  which  closes  the 
upper  part  of  the  chamber  a.     The  outer  periphery  of  the 
liS  m,  lUta  npon  a  aeries  of  rings  n,  which  fit>to  a  docket  of 
the  chamber  a.    The  object  of  using  these  rings  is  to  obtain 
the  means— bv  increasmg  or  reducing  their  number^-of 
eausing  the  lid  m,  to  occupy  a  higher  or  lower  position,  and 
thus  compensate  for  any  unequal  expansion  of  the  chamber 
A,  and  tube  t.    The  orifice  of  the  lid  m,  is  larger  than  is 
necessary  for  the  admission  of  the  tube  i ;  and  within  the 
space  thus  formed,  is  placed  a  ring  o,  provided  with  a  flange, 
which  projects  over  a  cavity  formed  in  the  lid,-— the  inter- 
stices between  these  parts  oeing  filled  with  sand,  or  other 
material,  to  prevent  the  admission  of  air.    Upon  the  extericnr 
masonry  is  fixed  a  circular  flange  p,  which  receives  a  cover  q. 
When  it  is  desired  to  charge  this  apparatus,  the  covers  q, 
and  m,  are  to  be  withdrawn,  and  the  two  portions  of  the 
flange  k,  removed;  the  wire  or  other  articles  mav  then  be 
pla(^  within  the  chamber  a, — the  coils  (if  the  rormer  de- 
scription of  goods  be  operated  upon)  being  disposed  around 
the  tube  t ;  after  which,  the  several  parts  being  adjusted,  as 
shewn,  the  admission  of  air  will  be  preventdl*    The  fires 
being  then  lighted,  the  products  of  combustion  will  rise 
through  the  chamber  c;  and,  being  unable  to  escape  at  the 
top,  by  reason  of  the  cover  7,  will  pass  downwards  through 
the  tubular  flue  f,  and  thence  through  the  opening  A,  to 
the  chimney  flue  v.    In  order  to  promote  the  combustion  of 
smoke  and  gases,  there  is  formed  over  each  fire-place  an 
opening  r,  which  communicates  with  a  circular  passage  s^ 
open  to  the  chamber  c,  through  the  medium  of  a  number  of 
perforations  i :  by  this  arrangement,  atmospheric  air  will  flow 
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throogh  the  openings  r^  and  thenoe  througb  the  chamber  i, 
and  perforations  ^^  so  at  to   mix  with  the  smoke  and  giM% 
and  effect  their  eombustiou.       Suppose  the  Tesaei  charged 
with  bundles  of  wire,  and  the  process  of  annealing  completed, 
the  covers  before  described  are   to  be  lifted  off;  and  it  will 
also  be  necessary  to  withdraw  the  tube  a,  in  order  the  moR 
readily  to  remove  the  articles:  for  this  purpose,  a  projectiiif 
part  u,  is  formed  in  the  interior  to  provide  the  means  of  ob- 
taining a  hold.     Figs.  %  and  5»  are  aide  and  top  views  of  id 
apparatus  employed  for  removing  bundles  of  wire  bom  the  pot 
in  which  they  have  been  annealed.     To  a  ring  i,  are  attached 
three  arms  %  each  of  which  is  provided  with  a  centre-pio  ]» 
upon  which  there  is  mounted  a  catch  4,  (capable  of  tumiog 
upwards  apon  the  said  pin,  in  the  direction  of  the  arrov; 
fig.  4,  bnt  prevented  from  turning  in  a  downward  direcboa 
by  the  end  4*,  arriving  in  contact  with  the  under  side  of  the 
arm  a.     In  stowing  the  bundles  of  wire^  occasional  interveo- 
ing  plates  of  meted,  having  a  central  orifice,  large  enoagb  to 
receive  the  tube  i,  are  placed  so  as  to  divide  the  articles  m^ 
several  lots.    When  it  is  desired  to  remove  the  wire,  the 
eovers  are  to  be  lifted  off,  and  the  flue  or  tube  s,  withdrsvn, 
as  before  described ;  and  then  the  ring  i,  ot  the  apparatns 
shewn  at  fig.  4,  is  to  be  attached  to  any  ordinary  ^^ 
tadde,  and  lowered  until  the  catches  4^  have  dropped  ^>^°p 
the  orifice  of  that  plate  which  is  nearest  to  the  top.    Thu 
dropping  through  will  be  effected  bv  the  catches  4,  tmm 
upon  their  omtre-pins ;  and  they  wiU  then  again  fall  dow^ 
wards,  so  as  to  project  beyond  the  periphery  of  the  ormeeci 
the  plate,  and  occupy  the  position  represent^  at  fig-  fi-  ^ 
hoisting  tackle  beii^  then  put  into  operation,  the  phite  (whico 
is  marked  5,  in  fig.  6),  and  that  portion  of  the  wire  above  it, 
will  be  lifted,  and  withdrawn  from  the  pot.  . 

Fig.  7,  exhibits  a  modification  of  the  arrangement  bdore 
described.    In  this  instance,  the  annealing  pot  a,  is  *"  ,  !^ 
three  portions,  capable  of  being  charged  aeparately>  ^^  P^^ 
one  on  to  another  (so  as  to  form  an  entire  apparatus),  as 
also  of  being  removed  independently.    The  lower  JH^^"' 
after  being  charged,  has  a  nng  of  metal  k,  placed  withm  a 
groove  formed  upon  the  periphery  of  the  central  ^^^.^j? 
cover  m,  is  then  apfdied,  and  another  ring  ifcS  simihu*^/  P^^ 
in  a  corresponding  groove;  and  the  portion  or  pot,  so  s^ 
ranged,  is  placed  upon  a  foundation-plate  e, — a  socket  stiv 
lower  part  fitting  upon  a  central  projection  e^,  as  ^^^' 
Above  this  portion  or  pot,  other  pots  are,  in  like  manDf^'; 
placed,-^the  whole  forming  three  distinct  chambers,  but  tra- 
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veraed  by  a  common  internal  flue.  In  this  manner,  any  re* 
quired  number  of  distinct  pots  may  be  combined,  and  placed 
ipvithin  a  heating  apparatus,  similar  to  that  shewn  at  fig.  I,  or 
of  any  other  convenient  arrangement ;  and,  when  the  required 
process  of  annealing  shall  have  been  completed,  they  may  be 
removed  separately  by  the  apparatus  shewn  at  figs.  4,  and  5, 
or  by  other  convenient  means;  for  which  purpose,  projections 
u,  are  left  within  the  flue  f . 

In  conclusion,  the  patentee  remarks,  that  although  he  has 
shewn  but  one  interior  flue,  yet,  if  desired,  two  or  more  may 
be  employed ;  and  other  variations  may  be  made  in  the  ar- 
rangement and  construction  without  departing  from  the  prin- 
ciple of  his  invention, — that  which  he  claims  being  the  use  of 
a  flue  or  flues  situated  in  the  interior  of  annealing  pots  or 
ovens. — [InroUed  JtUy,  1851.] 


To  John  Grant,  of  Hyde  Park-street,  in  the  county  of  Mid- 
dlesex,  for  improvements  in  heating  and  regtdating  tem- 
perature.— [Sealed  24th  October,  1850.] 

This  invention  consists  in  a  method  of  heating  boilers,  so  as 
to  obtain  a  more  uniform  supply  of  fuel,  and,  consequently,  a 
better  regulation  of  the  temperature. 

In  Plate  XIV.,  is  exhibited  so  much  of  a  steam*boiler  as  is 
requisite,  in  order  to  explain  this  invention  :  the  form  of  the 
boiler  may  be  varied,  a,  a,  are  the  fire-bars  (which  the  pa- 
tentee prefers  to  form  in  sections  for  boilers  of  large  dimen- 
sions), making  up  the  conical  form  of  grating  shewn,  and 
supported  at  intervals  by  projections  6, — a  space  being  left  at 
the  outer  edge  for  the  passage  of  air,  and  for  the  dust  and 
cinders  to  fall  through.  The  fuel-chamber  c,  is  kept  fiill  of 
fuel,  which,  descending,  will  keep  up  a  regular  supply  to  the 
fire,  and,  by  reason  of  the  conical  form  of  the  grating,  will  be 
evenlv  distributed  upon  the  fire-bars,  d,  is  a  flue,  surround- 
ing tne  fuel-chamber  c,  into  which  the  products  of  combustion 
pass  up  from  the  fire  between  the  connecting  pipes  e,  and 
thence  proceed  through  the  flue  /,  to  the  chimney.  The 
front  part  of  the  boiler  i&  to  be  kept  off  the  floor,  so  as  to 
admit  a  supply  of  air  below  the  fire-bars,  and  to  serve  as  an 
ash-pit;  and  there  should  be  sufficient  space  between  the 
bars  to  admit  of  a  rake  being  introduced  between  them  from 
below.  By  this  arrangement,  the  fire-doors  heretofore  ap- 
plied to  boilers  are  dispensed  with,  and  the  whole  of  the  fire 
and  the  chamber  leading  to  it  are  surrounded  by  water ;  so 
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that  the  beat  evolved  will  be  taken  up  by  the  suToandns 
water  more  advantageoaaly  than  when  fire-doon  ind  fiunes 
of  the  ordinary  oonstruction  are  uaed. 

The  patentee  elaiina  the  mode,  above  described,  of  applyia 
heat  to  water  or  fluids  in  boilers,  mad  regulating  tbe  tenp 
rature  thereof,  by  immersing  the  foraace,  for  the  parposen 
heating  liquids,  either  in  vessels  of  iron,  wood,  or  other  at- 
tm9\.—\InroUed  AprU,  1851.] 


To  John  Feathkb,  qf  Keighley,  in  the  count)  qf  York, 
worsted  epinnerand  mam^aciurer,  and  Jebsmi  ah  Daivn, 
(/  the  same  place,  iron  and  brass-founder,  for  eertam  »• 
provements  in  screws, — [Seal^  9th  February,  1 852.] 

This  invention  relates  to  screws  ased  in  machineiy  tax  oe 
purpose  of  propelling  any  fibrous  substance  or  subrtinw 
through  such  machinery  in  any  process  which  such  uM^ 
may  be  required  to  unaergo  j  and  it  consists  in  the  o* 
screws  adapted  for  propelling  such  substance  at  various  »» 
of  speed  during  its  passage  through  the  machine:  the  wew 
may  be  made  with  single,  double,  or  treble  threads. 

The  patentees  remark,  that,  in  propelling  any  ^°*J^ 
stance  tnrough  a  machine  (as  in  the  process  of  combing^' 
the  ordinary  practice  has  been  to  use  a  screw  ^'j^*S 
pitch ;  and,  in  consequence  of  such  uniformity  of  pitcli,  ^ 
machine  has  not  been  able  to  do  its  work  with  one  PJ^ 
screw  and  length  of  gill-combs,  to  keep  both  long  *?^^ 
wool  in  their  proper  place.    That  is  to  say,  firstly,  ''.*®'^ 
be  a  fine  one,  calculated  to  keep  the  short  wool  in  ^^  P^^ 
place,  it  must  of  necessity  be  a  short  one;  because  the 
roller  cannot  draw  the  wool  through  the  combs  ^"^  ^^ 
screw  is  both  long  and  fine ;  and  frequently  the  ^^^^^ 
the  sliver  gets  bagged  together  at  the  back  of  the  oomb^  ^ 
slips  over  the  top  of  the  combs, — thereby  making  ^^^^^ 
the  end  or  sliver.     Secondly,  if  the  screw  be  a  ^^\^ 
calculated  to  keep  the  long  wool  in  its  proper  phw*,  the  spw^ 
between  the  combs  and  the  nip  of  the  front  roller  ^^^^ 
much  that  the  short  wool  slips  through  the  front  rom  ' 
thereby  makes  lumps  in  the  end  or  sliver;    Now,  the  P*^*V^ 
vary  the  pitch  of  the  screw,  so  that  it  is  at  any  pB^*  ^J^i 
thereof  coarser  than  at  other  part  or  parts,  whereby  the  no 
substance  can  be  propelled  at  different  rates  of  sp^>  ^.  |^ 
the  screw  moves  at  one  and  the  same  rate ;  and  this  ena  ^ 
the  machine  to  do  its  work  with  a  much  greater  leng^ 
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oombs,  and  keeps  botli  long  and  abort  wool  in  their  proper 
place. 

In  order  to  vary  tlie  pitch. of  the  serew,  the  rest  or  catter 
of  the  lathe  is  moved  by  tappets,  or  b^  **  scrowls/'  varying  in 
length  and  shape  according  to  the  different  variations  in  the 
acrew  required  to  be  produced.  From  one  screw,  so  made, 
others,  with  the  same  variations  of  pitch,  can  be  made  in  the 
ordinary  manner. 

The  patentees  remark,  that  they  are  aware  that  accelerating 
acffewa  of  varying  pitch,  finer  at  one  end  than  at  the  other, 
for  the  purpose  of  obtaining  a  progressively  increasing  speed, 
have  been  before  used;  but  thev  claim  a  variation  or  varia- 
tions in  the  pitch  of  screws,  as  above  mentioned,  for  the  pur* 
pose  of  varying  the  rate  of  speed  as  may  be  desired.    In 
conclusion,  they  state,  that,  having  described  the  nature  of 
their  invention,  they  would  have  it  understood  that  what  they 
claim  is,  the  manufacture  of  screws  with  a  variation  or  varia- 
tiona  of  the  pitch  (as  above  mentioned),  so  that  the  pitch  of 
auch  screws  shall  be  coarser  at  any  part  or  parts  than  at  other 
part  or  parts  thereof,  as  above  described. — [InroUed  April, 
1852.] 

[If  there  were  any  novelty  in  the  use  of  screws  with  varying 
pitch  for  propelling  the  gill-bars,  the  improvement  could  not 
be  protected  under  the  title  above  recited ;  for  it  is  not  the 
manufacture  of  screws  with  varying  pitch  which  the  patentees 
desired  to  protect,  but  the  application  of  such  screws  to  screw- 
gill  machinery. — Ed.] 

To  WiLUAM  HoDGX,  qf  St.  AusieU,  Camwall,  printer,  for 
improvements  in  the  manufacture  of  glass,  china,  porce- 
lain, earthenware,  and  artificial  stone. — [Sealed  2nd  Oc- 
tober, 1851. 
This  invention  is  stated  to  consist  in  the  employment  of 
homstone  porphyry  (also  called  elvan  or  freestone),  in  the 
manttisctuie  of  glass,  china,  porcelain,  earthenware,  and  ar- 
tificial stone. 

For  the  manufacture  of  glass,  the  elvan  is  reduced  to  a 
fine  powder,  which  is  nsed  in  combination  with  the  materials 
ordinarily  employed ;  and,  owing  to  it  being  a  natural  oou^- 
bination  of  silex  with    potash  and  alum,  it  will  be  found 
highly  aseful  in  such  manufacture.     As  the  elvan  varies  in 
the  respective  quantities  of  its  constituents,  different  speci- 
mens require  to  be  used  in  different  proportions :  thus,  when 
the  elvan  contains  a  large  proportion  of  silex,  a  larger  quan- 
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tity  of  flaor  sptr  is  neoesMury  to  flax  it  into  g^ass;  andvkn 
it  contains  a  large  proportion  of  potaah  and  alam,  it  reqilin 
a  smaller  qoantity  of  flaor  spar.  Theae  obeervatkoB  apiilT 
when  potash,  lime^  lead,  and  other  fluxea  are  used,  aocodog 
to  the  descriptions  of  glass  to  be  made  ;  and  the  muiiik- 
turer  will  adjust  the  quantitiea  of  the  aUex  and  tbeflnn 
according  to  the  proportions  of  the  mattera  contained  in  tk 
elnm  employed.  The  elvan  doea  not  require  to  be  wisbd, 
except  for  very  fine  qualities  of  ghtam. 

In  the  roanufiKSture  of  china,  pcMeelain,  earthenwar^nd 
artificial  stone,  the  elvan  is  either  aaed  alone  or  eombim 
with  the  olher  materials  commonly  employed;  and,  fer  dr 
finer  classes  of  these  mannfiactaresy  it  is  ground  and  vaaind. 
In  the  manufocture  of  earthenware  the  elvan  is  taken  in  ue 
state  of  powder,  and  brought  into  a  plastic  state  by  the  ao- 
dition  of  water ;  and  articles  may  be    made  wholly  of  ue 
elvan,  which  will  be  found  to  have  all  the  plasticity  of  m 
day  commonly  employed,  and  may    be   treated  ^"^^  ??; 
in  like  manner  thereto :  when  finished,  the  articles  will » 
found  much  harder  and  closer  in  texture  than  earthenwe » 
general,  and  present  a  better  appearance.     When  mixed  witt 
china  clay,  the  elvan  will  be  found  to  improve  the  ""^JlT 
giving  a  more  stone-like  appearance  to  articles  made  ^J^ 
combination :    the  proportion  of  elvan  may  be  varied  scea^ 
ing  to  the  efiect  desired  to  be  obtained.  i 

Elvan  is  also  applicable  in  the  manufacture  of  duo>  ^ 
porcelain,  as  a  substitute  for  china  atone,  china  day,  ^ 
felspar,  for  making  both  the  bodies  and  glaaes.    Eh^  ^ 
be  round  more  plastic  than  china  stone^  when  P^f^^'^ 
abling  the  manufacturer  to  use  it  in  place  of  china  ^".^5 
clays;  and  its  stone-like  character  renders  it  superior  in  «!^ 
manufacture  of  porcelain  and  china,  where  such  quality 
desired:  it  is  to  be  employed  with  china  stone  ^^.^^^ 
felspar  in  greater  or  less  quantities,  according  as  it  is  de«r» 
to  give  the  clay  and  felspar  more  or  less  of  this  peculiar'  c  «• 
racter.   The  patentee  states  that  although  he  has  only  sp^ 
of  using  elvan  with  other  matters  in  a  plastic  state,  ^°f J?^' 
terial  and  combination  of  materials  are  also  capable  of  o^S 
employed  in  a  dry  state,  in  like  manner  to  what  is  now  p^' 
tised  when  using  clays  in  making  china  articles  by  dies  ^ 
pressure,  by  what  is  known  as  the  dry  process  of  manuracta 
For  glares,  the  elvan  is  to  be  employed  in  like  maoBer 
that  adopted  when  using  china  stone  and  felspar. 

In  making  artificial  stone  by  employing  elvan,  it  will  g^D  ' 
rally  require  little  or  no  preparation.    When  found  sn&d^^  ' 
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fine  in  its  crude  state,  it  is  brought  to  a  plastic  state,  and 
moulded  into  articles  of  the  desired  shapes ;  and  these  articles, 
after  being  dried,  are  baked  in  a  kiln  or  fiimace,  in  like  man- 
ner to  earthenware.  In  manufacturing  artificial  stone,  the 
elvan  may  be  combined  with  flint,  sand,  quartz,  granite,  or 
other  kind  of  stoue,  broken  down  when  necessary  to  a  state 
of  powder,  or  to  a  granular  condition. 

The  patentee  states,  that  he  does  not  confine  himself  to 
the  above  details,  or  the  manner  of  using  the  aboye-mentioned 
material.  He  claims  the  application  of  homstone  porphyry, 
also  called  elvan  or  freestone,  in  the  manufacture  of  glass, 
china,  porcelain,  earthenware,  and  artificial  stona^ — [InroUed 
Apnl,  1852.] 

To  Thomas  Cussons,  of  51,  Bunhill-row,  in  the  county  of 
Middlesex,  for  improvements  in  ornamenting  wovenfabrics 
for  bookbinding. —  [Sealed  2nd  October,  1851.] 

The  subject  of  this  invention  is  the  ornamenting  of  woven 
fabrics  for  use  in  bookbinding  by  the  process  of  ''  marbling,'' 
heretofore  applied  to  paper  by  bookbinders. 

The  woven  fabrics  most  suitable  for  being  treated  according 
to  this  invention  are  those  which  have  been  stiflTened  and  then 
glazed  by  hot  or  cold  pressure,  like  those  commonly  employed 
by  bookbinders ;  although  it  is  not  absolutely  necessary  that 
the  fabrics  should  be  stiffened  before  being  ornamented  ac- 
cording to  this  invention.     The  woven  fabrics  to  be  treated 
may  either  be  white,  or  dyed  or  prepared  of  any  color  desired 
for  the  groundwork ;  and,  after  being  stiffened  and  glazed,  or 
glazed  only,  they  are  subjected  to  the  process  of  marbling,  as 
follows: — The  operator  prepares  his  trough  with  liquid,  as 
when  for  marbling  paper,  and  throws  or  deposits  the  color, 
combined  with  metallic  substances  or  not,  on  to  the  surface, — 
using  one  or  more  colors  according  to  the  effect  desired ;  he 
lays  the  woven  fabric,  with  the  glazed  surface  downwards,  on 
to  the  color,  in  the  same  manner  as  when  marbling  a  sheet 
of  paper;  he  then  removes  the  woven  fabric  from  off  the 
floating  color  on  to  a  rod  (in  the  same  way  that  the  paper  is 
usually  removed),  and  hangs  it  up  to  dry ;  and,  when  dry,  he 
glazes  the  fabric,  in  order  to  obtain  a  smooth  and  bright  side. 
In  some  instances,  instead  of  placing  the  woven  fabric  on 
to  the  floating  color,  the  operator  uses  a  comb  or  rake,  in  the 
manner  well  understood;  and,  in  other  cases,  instead  of  a 
comb  or  rake,  he  employs  a  Arame  with  numerous  points  or 
projections,  which  descend  below  the  surface  of  the  floating 
color;  so  that,  on  the  frame  being  moved,  each  point  or  pro- 
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jeedon  produces  a  curltng  effiset.  Prom  the  foregoing  opii* 
natioDy  it  will  be  clearly  understood^  that  Kke  proeesRs  sc 
to  be  resorted  to  for  ornamenting^  woven  Csbrics  ss  for  pipffi 
when  like  effects  are  required  to  be  obtained.  If  the  colon 
employed  should  be  found  to  interfere  with  the  sofaeeqaaiC 
process  of  glasing,  the  fabric  is  to  be  aixed  after  the  opention    | 


of  marbling. 

In  conclusion,  the  patentee  declares  that  the  noveltjof  ks 
invention  consists  in  combining  the  process  of  maibiing  witk 
woven  fabrics. — [InroUed  jlpnl,  1862.3 
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HAT-MAKING  MACHINES,  AND  HOBSB  AND  HAND^ 
BAKES  IN  THE  GREAT  EXHIBITION. 

Aqricultueal  Implbmbnts,  althongh  properly  classed  ain^ 
labor-saving  machines,  have  one  important  element  which  » 
not  possessed,  to  anything  like  the  same  degree,  by  ^^7^ 
class  of  mechanical  contrivances;  while  estimating,  therefor^ 
the  relative  merits  of  hand  and  machine  labor,  this  elemest 
shoold  never  be  lost  sight  of  by  the  agriculturalist.    Id  <^ 
eluding  his  Report  upon  the  Agricultural  Implements  of  the 
Great  Exhibition,  Mr,  Pusey,  a  great  authority  on  such  m«^ 
ters,  makes  reference  to  this  fact  where  ne  states,  ^ 
"  machinery  has  given  to  farming  what  it  most  wanted— d» 
absolute,  indeed,  but  comparative   certainty/'      Now,  the 
reason  why  machinery  has  been  enabled  to  eflect  this  us- 
portant  alteration  is  obvious  enough;  for,  unlike  other  msno* 
facturers,  to  whom  the  word  "  seasons''  has  reference  omj 
to  demand — not  to  supply — ^the  fturmer's  operations  •'*^' 
cumscribed  by  occurrences  over  which  he  has  no  conttw* 
Thus,  for  instance,  in  operating  with  the  machines  which  ve 
are  immediately  to  notice,  he  must  avail  himself  of  the  rays 
of  sunshine  when  they  come,  and,  without  delay,  present  b» 
mown  crop  most  eligibly  to  that  grateful  influence,  lest  P* 
opportunity  should   pass,   and  be  succeeded   by  drenching 
showers.  Expedition,  therefore,  is  most  essential,  even  tboog 
it  were  attained  at  an  increased  cost.     For  this  reason  it  ^^ 
necessary  to  consider  to  what  degree  certainty  of  success  [^ 
respects  speed  of  working)  may  be  approached  by  new  adap- 
tations of  machinery,  as  well  as  what  is  the  positive  aaving 
over  the  cost  of  manaal  labor,  before  a  proper  estimate  can 
be  arrived   at   respecting  the  relative  advantages  dcrivaWC 
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from  hand  and  machine  labor.  We  have  been  led  <o  make 
these  remarks  from  recently  witnessing  the  imbecile  attempts 
at  cultivating  the  soil  which  still  obtain  in  many  parts  of 
the  country^  in  spite  of  the  extended  use  of  machinery ;  and 
we  cannot  but  think  that  the  retention  of  these  ancient  prac- 
tices, which  give  a  new  coloring  to  rural  simplicity,  must  be 
owing  to  an  entire  forgetfulness  of  the  promptitude  that  is 
80  essential  to  success  at  certain  periods  in  £Eurming  <qpera* 
tions. 

HAT-MAKINO   MACHINES. 

These  machines,  as  the  term  implies,  are   substitutes 
for  manual  labor  in  the  operations  of  scattering  and  turning 
the  cut  grass,  in  order  that  the  sun  and  air  may  freely  act 
upon  it,  and  convert  it  into  hay.     The  hav-making  machine, 
as  generally  constructed,  consists  of  two  circular  frames,  car- 
rying several  rows  of  teeth  or  tines,  and  fixed  on  tubular 
shafts,  which  are  mounted  on  a  horizontal  spindle,  in  such 
manner  as  to  be  capable  of  revolving  independently  ci  each 
other.     The  spindle  is  supported  at  each  end  by  a  moveable 
circular  casing,  carried  by  the  framing  of  the  machine,  which 
is  fitted  with  a  pair  of  shafts  for  a  horse,  and  is  supported  by 
a  pair  of  travellmg  wheels ;  and,  from  the  axles  of  such  wheels, 
motion  is  transmitted  to  the  circular  tine-frames  (by  wheel- 
work  within  the  circular  casings),  so  as  to  cause  them  to  re- 
volve in  either  direction.     The  teeth  or  tines  are  slightly 
curved ;  and  the  bar  that  carries  each  row  is  held  in  the  pro- 
per position  by  a  spring,  which  permits  the  tines  to  yield  to 
any  inequality  of  tne  surface,  and  also  admits  of  the  tines 
being  turned  down  level  with  the  periphery  of  the  circular 
frame,  when  they  are  not  required  to  be  in  action.     The 
tine-frames  revolve,  as  before  stated,  in  either  direction,  ac^ 
cording  to  the  adjustment  of  the  parts  that  communicate 
motion  from  the  running-wheels  thereto.     When  the  ma- 
chine first  operates  on  the  grass,  the  tine-frames  have  what 
is  termed  the  forward  action  (rotating  in  the  opposite  direc- 
tion to  the  running-wheels) ;  and,  as  the  implement  is  drawn 
across  the  swathes,  the  tines  take  up  the  grass  in  like  manner 
to  the  prongs  or  tines  of  a  fork,  and  toss  and  scatter  it  about. 
After  the  grass,  thus  strewn  over  the  field,  has  lain  for  a 
short  period,  the  machine  is  again  drawn  over  it ;  but  this 
time  the  motion  of  the  tine-frames  is  reversed,  and  the  grass 
is  subjected  to  the  back  action  of  the  tines,  which,  inst^  of 
tossing  it  over,  now  throw  it  lightly  backwards,  and  leave  it 
in  such  a  loose  state  that  the  sun  and  air  can  act  freely  upon 
it  and  dry  it  quickly. 
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In  addition  to  the  combined  mowing  and  hay-making  ma« 
chine  of  Mesara.  Beckford  and  Gosling,  described  at  p.  303,  and 
a  model  of  a  hay-maker,  contributed  by  Af .  De  Porqaet,  there 
were  three  full-aiae  hay-making  machmes  in  the  Exhibition, 
from  the  manufactories  of  Messrs.  Smith   and  Co.,  of  Stam- 
ford— Barrett,  Exall,  and  Andrewes — and  Wedlake  and  Co. 
The  hay-maker  of  Messrs.  Smith,  which  was  included  in  the 
award  of  a  prise  medal,  possesses  some  important  peculiarities. 
The  tine-bars  are  commonly  attached  to  and  supported  by 
a  circular  frame  at  the  middle  of  their  length ;   but,  in  this 
implement,  they  are  supported  at  their  extremities,  and  are 
therefore  less  liable  to  be  injured  when  in  action.    The  appa- 
ratus for  reversing  the  rotation  of  the  tine-frames,  and  for 
raising  them  out  of  action,  is  so  arranged,  that  the  aitendaot 
can  effect  either  of  these  objects  without  leaving  the  side  ot 
the  horse.    The  rotation  of  the  tine-frames,  and  the  reversing 
action,  is  effected  as  follows : — Each  travelling  wheel  is  fiied 
on  the  outer  end  of  a  short  axle,   carried  by  the  framing 
of  the  machine ;  and,  on  the  inner  end,  within  the  cirenlar 
casing  that  supports  the  spindle  of  the  tine-frames,  a  toothed 
wheel  is  keyed,  which,  when  the  grass  is  to  be  subjected  to 
the  forward  action  of  the  tines,  gears  into  a  pinion  on  theeni 
of  the  tubular  shaft  that  carries  the  tine-frame,  and  thereby 
causes  the  frame  to  rotate  in  the  opposite  direction  to  the 
travelling  wheel.    When  it  is  desired  to  reverse  the  directioii 
of  rotation  of  the  tine-frames,  the  attendant,  by  means  of  s 
lever,  shifts  the  tubular  shafts  endwise  for  a  short  distance :  this 
movement  takes  the  pinion  out  of  gear  with  the  toothed  wheels 
and  throws  it  into  gear  with  a  second  pinion,  fixed  on  a  boM 
which  carries  another  pinion  in  gear  with  the  toothed  whed, 
and  so  effects  the  desired  change.     The  lifting  of  the  tine- 
frames  out  of  action  is  effected  in  the  following  manner : — ^The 
circular  casing,  at  each  side  of  the  machine,  that  supports  the 
spindle  of  the  tine-frames,  is  capable  of  turning  or  sliding 
around  the  axle  of  the  running-wheel,  so  as  either  to  raise  or 
lower  the  spindle,  which  is  carried  by  a  projecting  part  of  the 
circular  casing.     In  order  that  the  casings  may  be  turned 
simultaneously,  a  lug  or  ear  in  the  periphery  of  each  is  con- 
nected by  a  rod  with  a  short  crank ;  which  cranks  are  fixed 
on  the  ends  of  a  horizontal  shaft,  extending  across  the  front 
part  of  the  machine.     This  shaft  carries  a  worm-wheel  or 
toothed  sector,  that  gears  into  a  small  worm  or  endless  screw, 
having  a  handle  on  one  end  of  its  axis ;  and,  by  turning  this 
handle,  the  circular  casings  will  be  made  to  slide  round,  and 
either  raise  or  lower  the  spindle  of  the  tine-frames. 
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HORSS  AND  HANB-RAKfiS. 

Theuaes  of  horse-rakes  and  drag-rakes  are  ■omewhat  various; 
as  they  are  applicable  for  collecting  the  hay  which  has  been 
made  by  hay-making  machines  or  by  hand ;  also  for  raking 
barley  and  other  corn  stubbles,  couch  or  twitch  grass,  &c. ; 
clearing  grass  land  from  moss,  &c.,  preparatory  to  top  dressing; 
and  for  raking  in  seed  and  manure.  Horse-rakea  consist  of 
a  long  narrow  firame,  carried  by  a  wheel  at  each  end,  and  fur- 
nished in  front  with  a  pair  of  shafits  for  a  horse;  this  frame 
supports  a  horiaontal  shaft  or  spindle,  which  receives  the 
aocket-ends  of  a  series  of  rods  or  bars  that  form  the  stems  of 
the  tines  or  teeth  of  the  rake;  so  that  the  several  tines  are 
capable  of  rising  and  falling  independently  of  each  other,  as 
they  are  drawn  over  the  ground ;  and  the  whole  of  the  tinea 
are  elevated  at  intervals,  m  order  to  discharge  the  quantity  of 
hay  which  they  have  coUected,  by  lifting  a  bar  that  either 
extends  across  beneath  the  whole  of  the  tine  stems,  or  else  is 
placed  above,  and  connected  by  small  chains  with  the  several 
stems.  The  arrangement  of  apparatus  for  lifting  the  tines 
varies  in  the  implements  made  by  different  makers;  and  this 
in  fact  constitutes  the  chief  point  of  difference  between  their 
respective  implements.  In  some  horse-rakes,  manufactured 
upon  the  old  plan,  the  tines  are  affixed  to  one  common  bar  or 
rake  head,  and  are  therefore  incapable  of  rising  and  falling 
separately,  to  accomodate  themselves  to  irregularities  of  the 
surface  of  the  soil.  Hand  drag*rakes  differ  from  horse-rakes 
chiefly  in  being  of  lighter  construction,  and  having  a  handle 
by  which  they  are  drawn,  instead  of  a  pair  of  shafts. 

A  horse«rdce,  exhibited  by  Messrs.  Howard^  of  Bedford, 
was  included  in  the  award  to  them  of  a  prise  medal.  The 
frame  of  this  rake  has  two  short  upright  bars  at  the  front,  to 
which  the  curved  bars,  that  connect  the  shafts  to  the  frame, 
are  jointed;  a  part  of  each  curved  bar  extends  downwards 
below  the  joint,  and  is  shaped  like  a  quadrant ;  in  each  quad- 
rant several  holes  are  pierced,  to  receive  a  pin,  which  enters  a 
corresponding  hole  in  each  of  the  upright  bars ;  and  thus  the 
frame  is  fixed  in  any  desired  position  with  regard  to  the  shafts, 
10  that  the  tines  (which  are  sickle-shaped)  may  be  made  to 
rake  upon  their  points,  or  may  be  set  more  or  less  off  the 
ground.  The  bar  by  which  the  tines  are  raised  is  sup* 
ported  by  arms  from  the  spindle  of  the  tines ;  a  curved  pro- 
longation of  the  middle  arm  projects  forward  from  the  spindle, 
and  is  connected  by  a  link-rod  with  a  lever,  which  is  jointed 
at  the  forward  end  to  the  cross-bar  of  the  shafts;  and  there- 
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fore,  on  the  hind  end  of  the  lever  being  palled  down,  the  iw 
will  rise  and  lift  the  tines. 

Messrs.  Smith  and  Co.,  exhibited  a  balance-lever  bor» 
rake,  which  was  included  in  the  award  of  a  prize  medal.  The 
bar  that  lifts  the  tines  is  affixed  to  the  hind  ends  of  tvo  bent 
levers,  which  are  mounted,  at  the  bend  or  angle  thereof^  upon 
the  spindle  that  carries  the  sockets  of  the  tines ;  the  fomrd 
ends  of  the  levers  aie  curved,  and  famished  with  veigiit«, 
which  serve  to  counterbalance  the  weight  of  the  tines  ud 
assist  in  raising  them ;  and  the  curved  ends  of  the  levers  are 
acted  upon  by  two  short  curved  levers,  affixed  to  a  horiiratil 
shaft  at  the  front  of  the  implement,  whieh  also  carries  a  lang 
lever  handle;  so  that,  by  pulling  down  this  handle,  the  tines 
are  raised. 

The  same  firm  also  contributed  a  lever  hand-rake,  having 
spring  steel  tines,  connected  by  sockets  with  a  horiioDW 
spindle  at  the  front,  so  as  to  rise  and  fall  independently  of  eaoi 
other,  in  like  manner  to  the  tines  of  the  horse-rake.  The  w 
for  lifting  the  tines  is  carried  by  the  hind  ends  of  a  pair  « 
right-angle  levers,  mounted  at  the  angle,  on  the  spindle  ot 
the  tines,  and  united  at  their  forward  ends  to  a  handle. 

In  the  horse-rake  made  by  Mr.  J,  C.  Grant,  of  Stamford 
the  bar  for  raising  the  tines  is  placed  above  instead  of  bene^Ji 
the  tine  stems,  and  they  are  severally  connected  thereto  by 
short  chains.  The  bar  is  attached  to  two  straight  levers,  whicn 
turn  on  axles  carried  by  two  arched  pieces,  affixed  to  toe 
front  and  back  bars  of  the  frame ;  and  the  other  ends  of  auch 
levers  are  connected  by  short  link  rods  with  two  \on$  oeal 
levers,  which  are  jointed  to  the  front  bar  of  the  frame,  anu 
are  united  at  the  back  by  a  cross-bar  or  handle :  by  ^^P'?^ 
ing  the  handle  the  tines  are  raised,  and  the  hay  or  other 
matter  collected  by  them  is  discharged. 

In  Messrs.  Garrett  &  Son's  horse-rake  (of  which  tb^  ex- 
hibited  a  model)  the  tine  stems  are  severallv  conneded  W 
short  chains  to  a  cross-bar  above,  affixed  to  the  hind  &id 
two  straight  levers,  which  are  connected  at  their  front  enoa 
to  the  spindle  that  receives  the  sockets  of  the  tines^o^* 
from  the  cross-bar  two  chains  are  carried  upwards  9m  • 
tached  to  two  excentric  pulleys,   mounted  on  a  hori«tw»' 
shaft  or  spindle,  which  is  furnished  with  a  lever  handle  prpj 
iecting  badiwards  j  by  pulling  down  which,  the  puUeVB  wm 
be  caused  to  turn,  wind  up  the  chains,  and  thereby  eicva 
the  cross-bar  and  tines.     The  spindle  or  axis  of  the  tin 
stems  is  supported  by  bracket  pieces  and  upright  Toah  ^ 
pable  of  sliding  in  sockets  affixed  to  the  framework  of  to® 
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implement ;  and  thns  the  spindle  may  be  raised  or  lowered, 
so  as  to  alter  the  inclination  of  the  tine  stems,  and  thereby 
cause  the  tines  or  teeth  to  rake  lighter  or  heavier. 

The  bar  for  raising  the  tines  in  Messrs.  Wedlake  &  Go's 
borse-rake  is  connected  to  the  several  tine  stems  by  short 
chains,  and  suspended  by  two  other  chains  from  the  front 
ends  of  two  weighted  bell-crank  levers,  which  are  mounted 
at  the  middle  of  a  horizontal  shaft,  supported  by  upright 
standards  from  the  back  bar  of  the  fratne  :  to  this  shaft,  be- 
tween the  tw<9  levers,  is  affixed  a  long  handle,  by  which  it 
can  be  rocked,  for  the  purpose  of  lifting  the  tines. 
.  In  an  implement  exhibited  by  Messrs.  Holmes  and  Son,  of 
Norwich,  the  lifting  bar  is  placed  beneath  the  tine  stems, 
and  supported  by  arms  from  the  same  spindle  which  carries 
the  stems;  and  it  is  suspended  by  chains  from  excentric 
pulleys,  in  like  manner  to  Garrett's  rake.  In  order  that  the 
height  at  which  the  frame  is  supported  by  the  running  wheels 
may  be  adjusted,  the  short  axle  of  each  wheel  is  fixed  to  a 
rack-bar,  into  which  a  pinion  gears;  and,  by  means  of  a 
winch  handle,  the  pinion  is  caused  to  turn,  when  it  is  de« 
sired  to  raise  or  lower  the  rack-bar  to  which  it  belongs. 

Messrs.  Allen  and  Co.,  of  New  York,  contributed  a  revolv- 
ing horse-rake,  composed  of  a  long  straight  wooden  bar, 
wherein  are  inserted  numerous  straight  tines  or  teeth  of  wood, 
which  project  an  equal  distance  from  each  side  of  the  bar, 
and  thus  form  two  sets  of  rake  teeth.  The  rake-bar  is  at- 
tached to  a  light  wooden  frame  (to  which  the  horse  is  yoked) 
in  such  manner  as  to  admit  of  it  turning  freely ;  and  it  is 
also  attached  in  like  manner  to  two  bars,  which  are  connected 
at  the  top  by  a  cross-bar  or  handle,  whereby  the  attendant 
guides  and  supports  the  rake.  Pendent  from  the  last-named 
bars  is  a  small  swinging  frame,  which  rests  against  the  front 
side  of  the  uppermost  set  of  tines,  and  thereby  causes  the 
lower  set  to  stand  at  a  suitable  inclination.  When  it  is  de« 
sired  to  discharge  the  mass  of  hay  that  has  accumulated  in 
front  of  the  rake,  the  swinging  frame  is  raised,  and  the  rake- 
bar  then  turns  half  round,  releasing  the  hay,  and  bringing 
the  other  set  of  tines  into  action.  A  strip  of  iron,  on  each 
of  the  bars  that  carry  the  handle,  catches  against  a  short 
projecting  iron  nib  or  shoulder  on  the  rake-bar,  and  prevents 
such  bar  from  turning  in  the  reverse  direction  when  there  is 
no  hay  pressing  against  it. 

This  completes  our  notice  of  field  implements  displayed  in 
the  Great  Exhibition. 
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Tbe  ptpcr  read  wtm,  **  Bmiwmy  AccideiUa — tkeir  came  mmd 
of  pretfentum ;  detailing  p&rHaalarfy  the  varimu 
wkiieh  art  in  iite»  umdkave  btoi  gropomd  i  with  tke  repmlatiomM 
^wme  of  the  jprineipal  /met.       By  Captain  Ha&k  Huish, 
Amoc.  Inst.  C.fi. 

llie  author  first  eonsadersd  thoae  pointa  eonftected  wilii  tlw 
road,  and  the  machinery  empbyed  npon  it»  from  which  loaa  of 
life,  and  iniory  to  penon  and  property,  moat  generaUy  aiOBc. 
With  regara  to  the  road,  or  permanent  way,  from  irhidi  fewer 
aocidenta  occurred  than  from  any  other  caoae,  ita  complete  eflcct- 
ireneas  was  the  basis  of  all  safety  in  railway  tniTdiing ;  and,  for 
keeping  it  up,  constant  yigilance  was  necessary,  eapedallj  when 
any  great  and  sudden  change  of  weather  took  place,  as  then  the 
weak  points  were  sure  to  shew  themselYes.     It  was  a  very  nie 
occurrence  for  trains  to  run  off  the  lines ;  and  when  they  cQd  ao, 
it  was  more  generally  due  to  obstructions  designedly  piaoed  on 
the  line  than  to  any  neglect  of  the  superintendents  or  the  f^te- 
layers.     It  was  little  suspected  how  fkequmt^  how  ingenioas^ 
and  how  yaried  the  attempts  had  become  to  inflict  a  fenrfbl  in- 
jury by  these  means ;  and  though,  proTidentially,  but  compara- 
tively  trifling  damage  had  resulted  from  such  causes,  yet  It  was 
lamentable  to  find,  that,  in  addition  to  all  ordinary  riaka,  ao 
diabolical  a  mode  of  wreaking  a  petty  vengeance,  or  gratifying  m 
mischievons  disposition,  had  to  be  guiarded  against.    Of  late  the 
punishment  for  such  offences  had  been  made  more  severe ;  and  it 
was  to  be  hoped  that  this  would  have  the  effect  of  lessening  their 
number.    Owine  to  the  rapid  development  of  the  traffic^and  pai^ 
ticularly  of  the  heavy  goods  traffic-— on  the  main  arterial  lines  of 
the  country,  increased  siding  accommodation  had  become  nceea- 
sary«     In  the  case  of  the  London  and  North-Westem  Bsihrny 
alone,  upwards  of  fifty-three  miles  had  been  kid  down  within  ttie 
last  few  years ;  although,  bv  multiplying  pointa  and  crossing,  thta 
had,  jpro  tantot  increased  the  liability  of  accident ;  for  it  might  be 
received  as  an  axiom,  that  anything  which  broke  the  continuity  of 
a  rail,  tended  to  produce  danger.     As,  howev^,  there  were  no 
means  of  avoiding  these  frequent  "  turns  out,"  judicious  r^;ula- 
tions,  combined  with  effective  signals,  must  be  relied  on ;  and 
now  that  facing  points  were  reduced  in  number,  the  liability  to 
danger  had  been  diminished.    The  use  of  self-acting  switdiea 
was  attended  with  evils  of  no  trifling  magnitude,  and  many  acci- 
dents had  occurred  from  reliance  on  them :  indeed,  as  a  general 
rule,  machinery  to  supersede  personal  inspection  and  manipula- 
tion was  fraught  with  danger. 

With  respect  to  the  rolhng  stock,  it  appeared,  from  a  return 
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of  one  thousand  cases  of  engine  fiulores  and  defects,  within  tvo 
years,  on  the  London  and  North-Western  Railway,  that  burst 
and  leaky  tabes  nearly  doubled  auT  other  class  of  failure ;  and 
that  these,  with  broken  springs  and  broken  yalves,  amounted  to 
one^-third  of  the  whole  number ;  and  though  they  caused  no  direct 
danger  to  the  public^  yet,  as  producing  a  temporary  or  perma- 
nent inability  of  the  engine  to  carry  on  its  tram,  they  might  be 
the  remote  cause  of  collision.    The  passenger  carriage,  from  its 
perfect  manufacture,  presented  almost  complete  immunity  from 
accident ;  for,  during  the  last  four  years,  out  of  the  large  stock 
of  the  London  and  North-Western  Railway,  only  six  wheels  had 
failed ;  and  though,  at  first,  some  noise  and  alarm  had  been  ex- 
perienced from  heated  axles,  yet,  by  the  recent  introduction  of 
the  patent  axle-box,  it  had  been  much  reduced.     The  same  praise 
could  not  be  bestowed  on  the  merchandise  waggon ;  as  m  no 
portion  of  the  system  has  so  little  improYement  been  made: 
the  fracture  of  axles  was  frequent — the  mode  of  coupling  very  de- 
fectiye ;  and  the  want  of  spring  buflfers,  or  even  of  buffers  of  the 
same  height  and  width,  rendered  the  destruction  of  property 
enormous.     No  loss  of  life  from  fire,  either  from  heated  coke,  or 
spontaneous  combustion,  had  occurred  to  a  passenger  train ;  but 
there  had  been  some  narrow  escapes.    These,  and  other  circum- 
stances, had  led  many  persons  to  suggest  various  contrivances 
for  communicating  between  the  passengers,  the  guard,  and  the 
engine-driyer,  almost  all  of  which  were  identical  in  principle,  con- 
sisting of  a  connecting  wire  or  rope :  this  plan  had  been  tried, 
and  failed.    A  more  feasible  and  fayorable  one  was  that  recom- 
mended by  the  Railway  Commissioners — which  was  to  continue 
the  foot-boards,  so  as  to  form  a  narrow  platform  from  end  to  end 
of  the  train ;  but  a  committee  of  railway  ofiicials  had  subsequently 
expressed  their  unanimous  condemnation  of  the  measure.    The 
plan  now  adopted  on  the  London  and  North-Western  Railway 
was,  for  the  guard's  van,  at  the  end  of  the  train,  to  project  about 
a  foot  beyona  the  other  carriages ;  so  that  the  guard,  looking 
through  a  window  in  this  projection,  might  notice  the  waring  of 
a  hand  or  a  handkerchief:  this  was,  of  course,  useless  at  night. 

All  these  causes,  howeyer,  did  not  produce  a  tithe  of  the  acci- 
dents which  resulted  from  a  want  of  attention  to  signals,  and 
a  neglect  of  regulations,  which  of  all  sources  of  danger  were  the 
most  prolific.  Railway  stationary  signals  had  been  greatly  im- 
proved of  late  years ;  and  the  introduction  of  the  lofty  semaphores, 
aod  the  auxiliary  signals,  reaUy  left  little  to  be  desired.  Besides 
these,  there  were  the  hand  signals,  to  be  used  by  the  guards  in 
case  of  stoppages  between  stations,  and  the  detonating  signals, 
to  prevent  collisions  during  a  fog :  which  latter  had  suppUed  a 
deficiency  that  had  been  experienced ;  and  they  were  found  to 
answer  exceedingly  well.  The  Electric  Telegraph  had  greatly 
facilitated  working  under  variable  circumstances ;  and  so  benefi- 
cial had  its  effects  been,  that,  during  the  year  1851,  out  of 
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7,900,000  pMsengen,  or  neariy  one-third  of  the  popoktiao  d 
England,  woo  had  travelled  over  the  London  and  North-Wolat 
Railway,  only  one  individual  had  met  with  his  death  (fromvbkk  j 
casualty  the  author  alao  auffiered) ;  and  this  wraa  the  effect  of  tk  i 
gravest  disobedience  of  orders.  In  the  six  months  daring  wlack  } 
the  Exhibition  was  open,  775,000  persons  were  conveyed  bj  a- 
cursion  trains  alone,  in  24,000  extra  carnages^  all  centenng  iai 
single  focus,  arriving  at  irregular  hours,  and  in  almoat  unlinM 
numbers,  from  more  than  thirty  railways,  without  the  most  trifiii^ 
casualty,  or  even  interruption  to  the  ordinary  eztenaive  biusDni 
of  that  line. 
The  author  thought  undue  importance  had  been  attached  to  die 

Saestion  of  irregularity  in  the  tunes  of  the  traina,  as  an  essentid 
ement  of  safety ;  for,  with  perfect  signals,  and  a  weli-diMipliiKd 
staff,  no  amount  of  irregularity  should  lead  to  danger ;  but,  on  the 
contrary,  it  should,  to  a  certain  extent,  by  its  very  uncertainty,  in- 
duce increased  vigilance,  and  therefore  greater  safety.     AoadeaU 
very  rarely  happened  from  foreseen  circumstances,  but  genenUj 
from  a  simultaneous  conjunction  of  several  causes ;  and  each  ni 
these  was  provided  for  as  it  arose.    The  statistics  of  xailwayi^  vad 
the  periodical  publication  of  the  Gh>vemment  returns,  drew  poUic 
attention  very  pointedly  to  the  aggregate  of  accidents  ;  but  it  wm 
believed,  that  if  due  regard  were  had  to  comparatiYe  results—if 
the  accidents  to  steamers,  or  in  mines,  to  omnibus  passengers^  or 
even  to  pedestrians,  were  as  carefully  recorded — ^that  then,  wil^ 
ther  as  regarded  the  ease  and  celerity  of  transit,  or  the  facility  cf 
conveying  numbers,  the  railway  system,  even  in  it«  present  Mt, 
would  be  found  to  be  incomparably  safer  than  any  other  system 
in  the  previous  or  present  history  of  locomotion. 


May  4th. 

The  discussion  was  renewed  on  the  papers  by  Mr.  Braithwiits 
Poole  (Assoc.  Inst.  C.E.)  and  Captain  Huish  (Assoc.  loA 
C.E.),  on  the  ^*  Economy  of  Railways,''  and  on  **SaU»9ji 
Accidents"  and  was  continued  throaghout  the  evening. 

The  principal  jpoints  in  the  working  of  railway  traffic  ^rett 
carefiilly  discussed ;  and  the  modifications  which  had  been,  hy 
degrees,  introduced,  were  noticed.  The  necessity  for  a  cerUia 
amount  of  uniformity  of  construction  of  the  rolling  stodc,  tf 
far  as  accordance  between  the  centres  of  the  buffers  of  all  car- 
riages likely  to  be  brought  together  to  make  up  the  trains,  was 
admitted ;  but  any  attempt  to  enforce  complete  uniformity  w^ 
strongly  deprecated. 

The  proposition  for  dividing  the  railway  kingdom  into  four 
parts,  and  amalgamating  the  rolling  stock  for  each  division,  "^^ 
contended  to  be  impracticable  and  impolitic. 

The  question  as  to  the  prudence  of  railway  companies  be- 
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coming  manufactaren  of  engines  and  carriages,  and  even,  as  was 
once  contemplated  by  the  London  and  North-Western  Railway, 
rolling  their  own  rails,  was  also  strongly  argaed ;  and  it  was  con- 
tended, that  snch  an  application  of  the  funds  of  a  railway  com- 
pany was  not  pradent  or  advantageous;  as  repeated  instances 
nad  been  shewn  that  companies  could  not  compete  with  indi- 
Yidoals  in  economy  of  manufacture.  Still,  however,  there  were 
many  good  authorities  who  contended,  that  as  long  as  a  railway 
company  did  execute  its  own  repairs,  it  would  be  found  econo- 
mical to  fill  up  the  time  of  the  men  and  employ  the  tools  in 
making  a  few  engines,  and  only  purchasing  the  stock  required 
for  the  new  lines  or  branches. 

The  greater  care  exercised  in  the  purchase  of  materials,  and  in 
the  mannfacture  of  certain  parts — such  as  axles  and  wheels — ^was 
shewn  to  have  produced  excellent  results :  only  four  iron  wheels, 
and  two  wooden  wheels,  had  broken  under  passenger  carriages 
in  four  years  on  the  London  and  North-Western  Railway,  where 
the  wooden  were  rapidly  superseding  the  iron  wheels.  Some 
curious  results  of  manufacturing  locomotive  engines  were  given ; 
and  it  was  shewn,  that  one  great  firm,  the  goodness  of  whose 
productions  was  generally  admitted,  had  actually  incurred  a 
heavy  loss  in  building  engines  since  1848 ; — ^havine,  however,  pre- 
viouiAy  to  that  time,  manufactured  with  profit.  Uow  much  more 
likely  would  a  railway  company  be  to  make  heavy  losses,  than  a 
manufacturer,  who  could  devote  his  whole  attention  and  energy 
to  the  economical  conducting  of  his  establishment  ? 

It  was  admitted  that  the  maintenance  of  way,  making  gas  for 
the  stations  and  shops,  and  a  few  other  matters,  might  be  legi« 
timately  retained  in  the  hands  of  a  railway  company ;  but  it  was 
contended,  that  the  main  objects  to  be  obtained  would  eventu- 
ally be,  the  leasing  the  worlnng^  as  well  .as  the  maintenance  of 
stocky  of  aU  lines,  by  individual  contractors ;  and  then  that  capi« 
tal  accounts  would  be  closed,  and  the  shareholders  would  ascer* 
tain  their  actual  position. 

The  discussion — which  had  taken  a  commercial  turn,  instead  of 
entering  into  the  question  of  railway  economy,  or  of  railway  acci- 
dents—occupied me  whole  time  of  the  meeting,  to  the  exclusion 
of  any  other  subject. 

Mn  Ebenezer  Goddard,  Assoc.  List.  C.E.  (of  Ipswich),  exhi- 
bited, in  the  library,  a  small  portable  asbestos  gas  stove,  for 
heating  apartments,  of  great  simplicity  and  portability — ^the  ap- 
paratus being  contained  in  a  box  12  inches  by  9  inches,  and 
3i  inches  deep ;  also,  a  protected  gas-burner,  of  novel  construc- 
tion, for  gas-cooking  stoves,  in  wUch  the  holes  were  not  liable 
to  be  choked  up. 
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INSTITUTION  OP  MECHANICAL  ENGINEERS, 

BIRMINGHAM. 

April  28, 1852. 

A  rapplementary  paper,  by  Mr.  Jakes  Samusl,  of  Londoi, 
WHB  read,  in  continuation  of  Uie  paper  read  at  the  fonner  ne^* 
ing,  on  January  28tli : — 

On  a  Coa/timoaw-ezpoiifum  Steam-engine.* 

After  briefly  noticing  the  deacription  given  in  the  former  p^ 
of  the  4 
ceeded 

accompanied  It;  and  theae^ diagrams 
compare  the  xdatiTe  amount  of  duty  obtained  from  the  mb^ 
quantity  of  steam  when  employed  in  ordinary  engines  and  iAW 
continuona-ezpmsion  enj^ine ;  and  they  had  been  drawn  out  uoa 
comparison  with  actual  indicator  diagrama,  taken  from  locoo^ 
tifes,  so  as  to  allow  correctly  for  the  presaure  of  the  ^^i^f; 
the  compression,  and  the  wiredrawing  of  the  ?alve.  Toe  oa* 
grams  are  numbered  1,  2,  3.  ^.. 

No.  2,  shewed  the  performance  of  the  steam  in  an  orontf! 
encine,  with  two  15-inch  cylinders  =  353-4  square  "><**"5 
and  24-inch  stroke,— cutting  off  the  steam  at  8  inches,  ori«i« 
the  stroke.  The  pressure  of  the  steam  was  100  lbs.  ptf^ 
above  the  atmosphere,  but  reduced  by  wiredrawing  to  92  i» 
the  point  of  cutting  off;  so  that  the  actual  quantity  of  "^f^^ 
plied  to  the  two  cylinders  for  one  stroke,  was  353*4X8  indies- 
2827  cub.  in.  at  92  lbs  per  inch.  The  steam  was  exfaaoBted  an> 
having  beeen  expanded  down  to  28  lbs.  above  the  *^^^"^f^ 
at  which  pressure  it  was  discharged  as  the  blaat.  ThehM^ 
sure  was  taken  at  5  lbs.  per  inch  at  fdll  speed-HUiy  40 1">^^ 
hour,  from  the  end  of  the  exlianst  to  the  bc^ning  ^  ceaif^ 
sion. 

The  arermge  poeitiye  pressure  throtighcmt  the  stn>ke -»  63-30^ 
„        „       negatiTe  „  „  „  ^^^ 

Total  effective  preaaure  63-21** 

Total  power  -«  863-4  in.  area  x  6S-2  lbs.  per  inch  ...  ««  ^^'^ 

No.  1,  shewed  the  pNerformance  of  the  same  steam  (^^^ 
in.  at  92  lbs.  per  in.)  in  the  continuous-expansion  engine* 
area  of  first  cylinder  was  1478  sq.  in.  (or  about  13f  in.  ^^ 
and  that  of  the  second  cylinder  equalled  443*4  sq.  in*  (^^A.^ 
23f  in.  diameter),  both  being  24-inch  stroke,  the  same  a»  ^^^ 
The  steam  was  cut  of  at  16^^  inches,  or  about  frds  of  *^*  *j^ 
of  the  small  cylinder,  and  at  1  inch  of  the  stroke  of  y^^ 
cylinder.    The  steam  was  expanded  in  both  cylinders  ao^ 

*  Bee  page  401  ante. 
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30  lbs.  per  inch  at  2  inches  from  the  middle  of  the  stroke  of  the 
large  cvlinder,  when  the  communication  was  shut  between  the 
two  cyunders,  and  the  steam  in  the  first  cylinder  diachwq^  as 
the  blast,  amounting  to  44  per  cent,  of  the  whole  (|uantit^  of 
steam  admitted,  and  at  the  pressure  of  SOlbs, — ^beine  a  little 
higher  than  the  pressure  of  the  blast  taken  in  the  ordmarv  en« 
gine.  No.  2,  ana  about  half  the  quantity  of  steam.  The  back 
pressure  in  the  small  cylinder  was  taken  at  5  lbs.  per  inch,  the 
aame  as  in  No.  2 ;  but  the  steam  in  the  second  cylinder  was 
further  expanded  down  to  7  lbs.  per  inch  above  the  atmosphere, 
hefore  being  exhausted,  and  was  reduced  nearly  to  the  atmo- 
apberic  pressure  at  the  end  of  the  stroke, — ^the  back  pressure 
being  taken  at  \  lb.  per  inch. 

Snail  Lttrse 

PxHndar.  Cxlinoer. 
The  STemge  positiTe  proflsore  throughout  the 

stroke -r  87-2  Ihs.  80*8  lbs. 

„        „      negatiye  „  „  »»  13*8  Ibe.        4*9  lbs. 

Totsl  eflbotiYe  pressure  734 lbs.      25-9 lbs. 

Total  power, — 

ist  cylinder,  147*8  in.  area  x  73-4  lbs.  per  inch  »•  10,849 

2ndcylinder,443*4in.area  X  25*9  lbs.  per  inch  »  11,484 

Total  22,333 

Then  18,801  :  22,333  : :  100  :  119 
Therefore  gsin  ^^  19  per  cent. 
Consequently,  the  power  obtained  in  the  continuous-expansion 
engine  is  19  per  cent,  greater  than  the  power  obtained  from  the 
same  steam  when  employed  in  the  ordinary  ensine^  when  the  ex- 
pansion is  carried  as  £ur  as  appears  to  be  found  practicable,  con- 
sistently with  the  maintenance  of  a  sufficient  pressure  of  blast. 

No.  3,  shewed  the  power  obtained  from  the  same  quantity  of 
steam  in  a  non-expansiTe  engine  when  the  steam  was  not  cut  off 
until  1  inch  from  the  end  of  Uie  24-inch  stroke :  the  cylinder  was 
then  about  122*9  sq.  in.  area  (or  about  12^  inches  diameter), 
containing  the  same  quantity  of  steam  (2827  cub.  in.,  at  92  lbs. 
per  in.)  in  23  inches  of  the  stroke,  where  it  was  cut  off.  The 
Dsck  pressure  was  taken  at  5  lbs.  per  inch,  as  in  the  first  case. 

The  atevage  poeitive  pressure  throughout  the  stroke  »-  97*0  lbs. 
„       „       negatiTe  „  «  «  —  14-4  lbs. 

Total  effectiye  pressore  82-6  lbs. 

Total  power  ^  122-9  in.  area  x  82*9  lbs.  per  inch  ...  »    10,151 

Then  10,151  :  22,333  :  100  :  220 
Therefore  gain  »  120  per  cent 
of  the  continuoua-expansion  engine  compared  to  a  non-expansiye 
engine. 
In  the  contuiuous-expanBion  engine,  although  the  second  cj« 

VOL.  XL.  8   K 
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Under  18  three  time«  the  contents  of  the  first  cylinder,  the  a^engr 
preMare  is  aboQt  one-third, — beings  25*9  lbs.  compared  to  73'4ib».; 
m  that  the  total  propelling  power  of  each  of  the  cylinders  is  to^ 
nearly  equal»  as  in  an  ordinary  engine,  and  no  practical  objectioA 
is  occasioned. 

The  application  of  the  pfinciple  to  stationary  engines  wsb  de- 
scribed in  the  former  paper ;  and  it  waa  ahewn  to  be  a  aMsw  of 
carrying  the  expansive  principle  to  a  greater  extent  thsm  is  pn^ 
ticable  in  the  present  engines, — ^thereby  proTing  an  importrnt: 
source  of  economy,  because  of  the  great  oniformity  in  the  eoa- 
bined  moving  power  of  the  two  cylinders  as  exerted  opon  the 
crank-sliaft  in  a  rotary  direction,  on  accoant  of  the  crsnlu  being 
at  right  angles,  and  the  continuous  expansion  of  the  steam  in  the 
two  cylinders ;  but  in  ordinary  engines  the  expansion  eonld  oot 
be  carried  so  far,  where  uniformity  of  motion  was  requisite  o^'' 
driving  machinery,  because  of  the  great  inregulanty  in  the  rotvf 
power  that  was  produced  when  the  expansion  was  carried  for* 

The  comparative  effects  were  shewn  by  a  series  of  diagrwM»« 
the  variations  in  the  total  amount  of  moving  power,  or  Isbon^ 
force,  exerted  in  the  direction  of  the  rotary  motion  of  the  ««J*. 
in  the  continuous-expansion  engine,  in  Woolf's  douWe-cfiw^ 
engine,  and  in  the  Cornish  engine,  taking  the  steam  in  €Mai*^ 
to  be  admitted  at  50  lbs.  per  inch  above  the  atmosphere  Vida- 
panded  down  to  the  lowest  useful  pressure  before  it  is  condcitfM* 
The  following  comparative  results  were  obtained : — 

Aveiage  amount  of  farregolaiity  in  moving)    -^^  jj^ 130 

power  throughoat  each  stroke  , j  

Extreme  irregularity  during  the  stroke 100  ^^5 ^ 

» 

Comparative  amount  of  work  done  hy  the)    -^^  jqq  ^^,,.,  Ill  * 

same  steam  or  fuel ,.  >  * 

The  genera]  results  of  these  comparisons  being,  that  the  ^^^^ 
engine  is  11  per  cent,  and  Woolfs  engine  is  9  per  cent*  n^ 
economical  In  expenditure  of  fuel  than  the  continuous-exp^i**^ 
engine,  when  the  expansion'of  the  steam  is  carried  to  ^****'!^ 
limit  in  each  case ;  but  that  this  economy  cannot  be  obtsiw 
practically  in  those  two  engines,  on  account  of  the  gi««^  ijt^ 
larity  in  their  mbving  power— the  average  irregularity  ^^^^^ 
the  Cornish  engine,  30  per  cent.,  and  in  Woolfs  engine,  14  f^ 
cent,  greater  than  in  the  con  tin  nous-expansion  engine, — •" .  i 
extreme  irregularity  being  134  and  35  per  cent,  respectiwy 
greater.  , 

Consequently,  it  appears,  that,  although  the  expansion  w  ^^ 
steam  cannot  hip,  theoretically,  carried  to  so  great  an  ^^^^^L 
the  continuous-expansion  engine  as  in  the  other  two  ^^8^^J^ 
from  the  moving  power  being  so  much  more  uniform  *^'**'*^^ 
the  stroke,  the  expansion  can  be  carried  practically  <»•  ^ 
siderably  greater  extent;  and  a  greater  amount  of  econoiny  ^1 
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be  practically  obtained,  withia  the  same  limit  Of  unifornuty,  ia 
the  moTing  power. 

The  oomparison  between  the  continaons-expanBi^n  engine  and 
mn  ordinary  non-ezpanaiVe  oondenaing  engine^  in  which  the  Bteam 
exerta  a  umfonn  preaaore  upon  the  piaton.  from  the  commence* 
ment  to  the  end  of  the  Btroke^  ahewa  that  the  variation  in  the 
development  of  moving  power  throoghoijit  one  revolution  is,  in 
the  former  caae»  only  43  per  cent.»  and  in  the  latter»  62  per  cent* 
extreme  variation  from  the.  average  power. 

The  relative  economy  of  the  two  enginea,  or  the  amount  of 
duty  obtained  from  the  expenditore  of  the  same  quantity  of  fuel, 
in  each  caae*  ia  aa  100  to  38 ;  ao  that  the  continuoua-ezpanaion 
engine  doea  the  aame  work  aa  the  npn-expanaive  engine,  with  a 
more  uniform  moving  power,  and  with  62  pejr  cent,  leaa  fuel. 
f  ^^ 

In  reply  to  a  qneation  of  the  Chairman  (Mr.  Robert  Stephen^ 
aon),  Mr.  Samuel  atated,  that  the  trials  made  were  incomplete ; 
and  he  had  not  had  an  opportunity  of  taking  indicator  diagrama 
Irom  the  engineay  nor  of  carrying  out  the  triala  suffidenUy  to 
obtain  comprehenaive  reaulta  suitable  for  laying  before  the  In« 
atitntion.  One  of  the  enginea  tried  waa  a  gooos  engine,  of  th^ 
largeat  aiae,  on  the  Baatern  Countiea  Bailway ;  the  valves  only 
were  aUeredi  and  the  second  cylinder  waa  not  enlarged.  It  waa* 
only  a  temporary  experiment,  which,  of  course^  caused  a  reduction 
in  the  extreme  power  that  the  engine  could  exert ;  and  the  object 
waa  more  particularly  to  aee  how  the  principle  could  be  beat  carried 
out  in  practice,  and  whether  the  proposed  reduction  in  the  blast 
could  beefEeeted:  the  Jesuit  was  a  saving  of  12  lbs.  of  coke  per  mile 
in  consumption.  The  engine  performed  ita  uaual  work  during  the 
trial.  The  engine-driver  could  work  the  engine  in  the  ordmary 
manner  up  the  inclinea,  by  shutting  the  communication  between 
the  two  cylindera,  or  the  engine  could  not  probably  have  taken 
the  load  through  the  trip ;  but  he  might  use  more  steam  than 
usual  in  the  one  cylinder^  by  keeping  the  regulator  more  open, 

Mr.  Mc  Connell  observed,  that  he  had  doubts  whether  an  en- 
gine^ at  conaiderable  speed,  using  much  ateam,  would  get  a  suf- 
ficient blaat,  if  altered  in  the  propoaed  manner,  and  would  not 
require  the  blaat-pipe  to  be  reduced, — ^involving  a  loaa  of  power 
from  that  canae. 

r  Mr.  Samuel  replied,  that,  in  the  two  engines  that  had  been 
tried,  no  difficulty  appeared  in  making  ateam,  and  they  were  not 
found  abort  of  ateam.  Gh>oda  engines,  working  at  alow  speed, 
might  perhapa  be  found  the  most  useful  cases  for  applying  the 
principle.  The  other  engine  that  had  been  tried  was  a  passenger 
engine,  in  which  the  second  cylinder  was  made  double  the  area 
of  the  firat ;  and  it  waa  never  found  short  of  steam,  though  run- 
ning an  expreaa  train  of  considerable  weight.  The  results  of  the 
experiments  aa  to  economy  were  interfered  with  by  a  defect  in 
the  construction  of  the  valves,  which  were  tried  with  ladiji-rub- 
ber  p«M^1fi«>g  at  the  back,  aa  equilibrium  valve^  and  proved  leaky 
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in  wofldng;  and  tbere  wis  not  an  opportiiBit]^  of  Garrjiog (nI 
the  experiment  farther  with  TalTes  of  the  ordm  MdHi 

no  Bomeient  leeulta  were  obtained  aa  to  oonrampdoi,  tfaoogb,  v 
long  as  the  Talrea  remained  in  order,  the  engine  eontntledfii* 
TOimbly  in  consumption  with  other  engines  of  the  aame  dasi  and 
work.  The  only  definite  result  ohtuned  wan  wiA  lopect  to  the 
sufficiency  of  the  blast,  which  prored  quite  antiBfiBctoij  dmini 
the  regular  passenger-train  work  of  about  a  mcmtfa. 

Ifr.  McConnell  thought  there  woidd  be  an  adTsntage,  m  Ihe 
relative  consumption  of  fad,  from  the  engine  employing  km 
steam  with  the  same  boiler,  as  he  considered  it  was  an  importiBl 
source  of  economy  of  Ikel  to  increase  the  heating  anrfree  in  pro- 
portion to  the  consumption  of  the  cylkider%  partieiilariy  in  the 
bum  goods  engines. 

The  Chairman  obserred,  that  there  was  some  nnoertainty,  find 
the  form  of  the  experiment,  whether  the  eoonom j  oboerved  m 
due  to  an  improTcd  mode  of  em^doving  the  steam,  or  waa  camed 
by  not  OTcr-wiffking  the  b<Hler:  if  1m  work  waa  pecfornedlif 
the  engine,  then  less  steam  waa  wanted  from  the  bmkrintfas 
same  time,  and  the  smaller  quantibr  of  steam  would  be  gcnoalad 
more  economically  from  the  same  nr^irate  and  heating  surfiwe. 

Mr.  J>.  K.  Clark  (of  Edinburgh)  obaerred,  in  refaenoe  to  de 
correctness  of  the  condusions  to  be  drawn  from  the  artifidsl  in* 
dicator  diagrams  that  wevt  exhibited,  that  although  they  wen 
artificial,  they  were  founded  on  actual  diagimma  taken  from  loeth 
motiTe  engines,  and  therefore  legitimate  eonduaiona  could  be 
derived  from  them,  and  he  considered  they  mi^t  be  relied  iip0D' 
The  htA  pressure  in  the  second  cylinder,  wtore  there  was  no 
blast,  had  been  taken  in  the  diagram  at  only  half-pound  per  inch 
and  would,  of  course,  require  to  be  matter  of  experiment  to  pre** 
it  positiTcfy;  but  he  had  obserred  the  back  presaure  as  low  in 
locomotives  where  the  valTes  and  ports  were  property  adjosted; 
and,  in  the  diamm  taken  from  the  Great  Britain  engine,  at  fifty- 
five  miles  per  hour  (which  was  before  the  meeting),  Uie  bick 
pressure  was  less  than  half-pound,  with  a  blast-pipe,  when  the 
steam  was  cut  off  at  one-third  of  the  stroke.  It  had  been  assamed 
in  the  paper,  that  the  steam  could  not  be  cut  off  in  pradi^  '^ 
less  than  one-third  of  the  stroke,  on  account  of  the  blast;  but  be 
had  found  it  cut  off  at  only  one-fifth  of  the  stroke  in  engines  <ai 
the  Caledonian  Railway,  and  even  less ;  still,  they  worked  well» 
and  appeared  to  make  steam  enough ;  but  then  it  was  certainly 
down  the  heavy  inclines,  where  the  consumption  of  stetm  wsi 
small. 

The  Chairman  said  there  was  one  novel  drcumstance  in  ^ 
arrangement  of  the  proposed  engine,  which  did  not  appear  cor- 
rect in  theory :  in  all  the  previous  double-cylinder  engines,  the 
first  piston  was  allowed  to  complete  its  stroke  before  the  steaa 
was  expanded  into  the  second  cylinder ;  but,  in  this  engine,  the 
steam  is  passed  into  the  second  cylinder  at  the  middk  of  the 
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stroke  of  the  fint  piaton» — thereby  taking  the  eteam  away  at  the 
▼ery  moment  that  it  ia  moat  eflteient  in  the  amall  cylinder. 

Mr.  Samoel  explained,  that,  at  the  half  atroke  of  the  first  pia- 
tOD»  the  second  piston  was  at  its  dead  point,  and  began  to  moTe 
▼ery  slowly,  when  the  commnnication  was  opened  between  thei 
two  cylinders,  and,  consequently^  took  Tery  little  steam  whilst 
the  first  piston  mored  through  the  greater  portion  of  its  remain- 
ing atroke ;  but  then,  as  the  first  piston  was  setting  less  efifective, 
and  apnroached  its  dead  point,  the  second  piston  came  gradually 
into  nul  action,— making  a  continuous  ezpansiTe  action,  which 
was  the  peculiar  fleature  of  this  engine,  instead  of  the  intermittent 
expansion  of  the  other  double-crlinder  endues. 

Mr.  Slate  wished  some  complete  eipenments  should  be  made 
on  the  practical  effect  of  expansion ;  as  he  was  doubtful  whether 
so  much  of  the  theoretical  advantage  could  be  obtained  in  practice 
aa  had  been  supposed.  In  the  present  engine,  he  could  not 
understand  the  aa?antage  of  employing  part  of  the  steam  at  a 
lower  pressure  in  a  lai^;er  cylinder,  as  he  thought  that  would 
cauae  the  constant  resistance  of  the  atmosphere  to  be  more  se* 
riously  felt.  If  the  strain  were  employed  at  the  fiill  pressure, 
say  90  lbs.,  in  the  small  cylinder  alone,  the  atmospheric  resiatanoe 
would  only  cause  a  deduction  of  one-seyenth  of  the  whole  power ; 
but  if  the  strain  were  only  at  about  30  lbs.  pressure  in  the  large 
cylinder,  this  deduction  for  the  atmospheric  resistance  would  be 
increased  to  one-third  of  the  power.  Therefore  it  appeared  to. 
him  moat  advantageoua  to  employ  the  steam  only  in  the  small 
cylinder,  to  diminish  the  proportion  of  atmospheric  resLstance  as 
much  as  possible.  He  thought  the  diagrams  given,  though  borne 
out  by  the  results  of  calculation,  could  not  be  aigued  from  like 
actual  indicator  diagrams  taken  from  the  engine ;  and  it  was  yery 
desirable  for  those  to  be  obtained. 

The  Chairman  remarked,  that  the  pressure  of  the  steam  during 
expansion  would  be  affected  by  the  condensation  that  alwaya 
took  place  to  a  considerable  extent  in  the  cylinder;  and  the  ex- 
pansion-curye  in  the  theoretical  diagrama  would,  consequently, 
require  practical  correction  for  the  condensation  and  temperature. 
There  appeared  to  be  always  some  condensation  produced  when 
steam  was  expanded. 

Mr.  Cowper  thought  the  expansion-curye  could  be  practi- 
cally laid  down  from  Pambour's  experimenta,  as  the  actual  de- 
viation in  practice  from  the  theoretiod  rate  of  expansion  was  yery 
little.  He  thought  there  would  not  be  found  to  be  any  loss  by 
condensation  in  a  well-protected  cylinder;  he  had  not  found  any 
condensation  to  take  place  in  the  experiments  that  he  had  tried 
on  expansion. 

The  Chairman  said  he  had  always  found  a  condensation  take 
place  in  expanding  steam ;  and  he  considered  that  the  heat  in 
steam  was  not  sufficient  to  maintain  all  the  steam  in  a  gaseous 
state  during  expansion ;  and  a  portion  of  it  was  consequently 
condensed. 
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MArch  10th,  1852. 
JigritmUMTtd  froprm§  mid  wmUmeniSm     Bj  Johx  Wiuoh,  Bi^ 

Tn  leetnrer,  «t  the  oomraeneemest  of  hitf  mddrem,  leferredto  tte 
beaatihil  prooeat  due  to  M.  Balard  for  the  exttBctkm  of  poteai 
ftt>m  aeft-water.  aa  hAting  relation  to  a^cultare.    Po^*>fi>  ^ 
•aid,  ia  a  aait  peealiarij  eaaential  to  ▼^etable  ]ift^  in  viiiefa  ^ 
holda  the  aame  relation  aa  aoda  does  to  the  animal  kiog^ 
For  obtaiqinff  it,  we  hare  had  to  rtlj  upon  the  Tecetatkm  d 
other  ooantnea.    At  preaent,  the  ahore  of  the  Meoitemiwi 
(Maraeillea)  ia  the  aeat  of  M.  Balanfa  new  msnniaetar^  i^ 
tiie  lov-l^g  hnda  offer  an  extended   smrlnce  for  apontaoeooi 
eraporation  of  the  aea-water  with  which  they  ■«  coMtiD^ 
flooded.    When  it  has  arrived  at  a  eertain  denai^^  it  ia  reoffm 
for  the  pnrpoae  of  fiirther  concentration :   this  ia  foUowedbyi 
ieparation  of  a  portion  of  ita  eonatitaents-^the  sulphate  of  «* 
and  the  chloride  of  aodium.    In  the  bittern,  or  mother-liqW  ^ 
found  the  potaaaa. 

In  epeaking  of  the  qnestion  which  ia  now  being  ^^'^'T^ 
agriculturiata,  aa  to  whether  or  not  the  mannlkcture  of  vapt  n^ 
beetroot  can  be  carried  on  beneficially  in  this  countiy,  h«  » 
that  the  mannfactare  progressed  slowly  at  first  on  the  contneat; 
and  what  waa  originated  by  a  compulsory  edict,  now  '*?*""lj" 
the  shape  of  a  thriyiug  and  increasing  industry,  benefittiiig  »h^ 
tiie  producer  of  the  material  and  the  consumer  of  the  mw*- 
liutured  products. 

Much  of  this  success  was  attributed  to  the  skiH  and  in^'W; 
which  hare  been  brought  to  bear  upon  the  subject  both  y^ 
chemist  and  the  manufacturer.     We  had  good  eWdencc  of  ww 
in  the  process  exhibited  by  Serret,  Hamoir,  &  Co.  (Valencicnne^. 
by  which  every  particle  of  the  raw  material  was  utili*e^  ^'^^  *. 
way.    The  staple  article,  the  sugar,  was  obtained  in  a  y*^"*""^"^ 
ing  per-centRge ;  the  pulp  was  sold  in  a  hard  cake,  ^*^^'.*^ 
used  as  a  feeding  material  or  as  a  manure ;  the  refaae  ^^'•^^ 
had  all  its  saccharine  contents  converted  into  spirit  of  win^ 
then  the  residuary  organic  and  saline  matters  separated  Bod  bo 
for  distinct  purposes.     Thus,  every  particle  of  the  ^^^7^  ^^, 
verted  into  a  marketable  commodity,  by  which  the  cost  of  lOMO 
future  was  considerably  reduced.  l. 

In  relation  to  sheep-breeding,  the  lecturer  remarked*  ^S^ 
tins  country,  where  our  consumption  of  mutton  and  ^^^"^ 
enormous,  the  relative  value  of  the  two  products  has,  of  W^  ^^ 
caused  the  fermer  to  direct  his  attention  to  that  which  <^PP^  ^ 
pay  him  the  best— the  mutton.  On  looking  at  the  question  ©^ 
scientific  as  well  as  in  a  practical  view,  we  shall  then  see  ^^^ 
our  practices  are  really  to  our  own  interests.  .Wool  «fl«  ^^^ 
have  the  same  elementary  composition.    The  one,  boweter^  ^ 
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tains  about  12  per  cent*  of  water,  while  the  other  contains  abont 

75  per  cent. :  tnerefbre,  one  pound  of  pure  wool  would  require 

as  much  nutriment  to  be  assimilated  for  its  production  as  would 

suffice  for  about  3|-  Ibt.  of  flesh.    An  allowance,  however,,  tnusi 

be  made,  in  our  calculation,  for  the  various  forei^  matters— « 

amounting  to  from  25  to  30  per  cent. — ^whidi  are  slwajs  sold  with 

the  wool,  and  separated  siterwarda  f^m  it  by  scouring:  we 

should  then  have  the  cost  of  wool  to  the  farmer  ss  equal  to  about 

2^  times  its  weight  in  flesh.    Just. at  present,  their  relatiTe  prices 

siake  the  real  yalue  of  the  two  about  equal ;  but  circumstances 

connected  with  our  wool-producing  colonies  render  it  more  than 

probable  that  our  supplies  from .  uiem  will  not  be  so  re^^lar  a^ 

heretofore ;  and  then,  as  a  consequence,  either  the  quantity  must 

be  increased  at  home,  or  the  prices  will  rise.    If  the  latter  should 

be  the  case,  the  farmer  will  find  that  he  is  manufacturing  the 

wrong  material — ^that  the  same  amount  of  keep  which  brings 

him  in  a  certain  return  in  flesh,  would  be  more  productive  if  com 

verted  into  wool.    This  would  necessitate  a  modification  of  ius 

present  practice  of  encouragiDs  the  eariy  maturity  of  his  sheep, 

and  their  propensity  to  lay  on  fat :  both  of  which  are  opposed  to 

those  healthy  secretions  so  necessary  to  the  formation  of  wool; 

The  secretiog  matter  itself  is  diverted  from  its  natural  course ; 

and  the  thick  layer  of  fat  immediately  beneath  the  skin  induces 

an  abnormal  condition*  which,  as  the  sheep  gets  older,  is  shewn 

by  a  diminution  in  the  quantity,  and  a  deterioration  in  the  qua^ 

lity,  of  wool  produced.    This  result  is  well  known  in  the  market. 

The  average  clip  of  a  « teg  "  is  hearier  than  that  of  a  full-mouthed 

sheep,  and  the  produce  fetches  a  higher  price  per  pound. 

The  lecturer  next  noticed  agricultural  implements ; — ^in  speaking 
of  which,  he  particularly  referred  to  the  subject  of  reapmg-ma- 
chines,  as  they  are  likely  to  play  a  very  important  part  in  the 
mechanics  of  agriculture,  and  of  late  have  created  a  great  desl  of 
excitement  in  the  farming  community.  Of  thtee  there  were  three 
exhibitors— >-two  in  the  American,  and  one  in  the  Bnglish  depart- 
ment :  which  latter  was  identical  with  one  of  the  others—Husse/e^ 
Besides  these,  there  were  no  less  than  six  models  of  machmes 
shewn  in  Glass  IX.,  thus  demonstrating  dearljr  that,  although 
the  machine  had  not  been  generally  recognized  in  this  country, 
we  were  .fully  ahve  to  the  advantages  it  would  confer,  and  that 
GODBidend>le  attention  was  being  piaid  to  the  subject. 

In  relation  to  the  origin  of  reaping-machines,  he  said,  that,  at 
the  commencement  of  the  present  century,  we  find  a  machine 
was  introduced  by  a  Mr.  Boyce  (patented),  in  which  short  scythe^ 
like  knives,  attaching  to  a  revolving  cylinder,  was  the  method  bv 
which  the  cutting  process  was  carried  out.  This  was  shortly  foU 
lowed  by  an  improved  method  of  cutting,  introduced  by  Pluck* 
nett,  of  Blackfnars,  in  which  a  sickle  edge  was  substituted  for 
the  scythes  of  Boyce.  jin  1806,  Gladstone,  a  Kircudbright  mei 
chanic,  carried  the  improvements  still  further ;  as  his  machine 
(revolving  cut)  possessed  an  arrangement  for  gathering  the  cut 
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ooni»  and  deUTering  it  in  sinall  bandies  or  aheafet.  lo  tbklk 
power  was  applied  at  the  aide — in  the  former  ones  it  vts  ippU 
at  the  back ;— in  the  one  draming^  in  the  others  jnuAMf  t&  w- 
chine.  The  ne^  attempt,  that  bT  Salmon,  of  Wobon,  la 
upon  a  different  principle.  Instead  of  the  circular  eat  of  thst 
which  preceded  it«  he  made  use  of  a  cotter  with  long  Uah 
working  in  a  straight  line,  by  a  reciprocating  moTement;  fi^ 
which  was  also  combined  an  arrangement  for  gatfaering  the  oon, 
and  laying  it  down  in  swathes. 

About  this  time  (1811),  the  late  James  Smith,  of  Deuutofl, 
appears  to  have  had  nis  attention  excited  by  the  rarioiu  attanpti 
to  constmct  such  a  machine ;  at  the  same  time,  too,  the  ssW 
was  taken  up  by  the  Dalkeith  Farmer's  Club,  which  offindi 
premiam  for  the  most  effective  machine.     Smith's  oompieli» 
aive  mind,  viewing  the  subject  both  in  its  mechanicsl  aod  ^ 
cultoral  relations,  at  once  applied  its^  to  the  task,  snd  f^^^^ 
a  machine,  which  was  tried  tbe  following  year  wiUi  oodbuM* 
success.    This  trial  enabled  him  to  see  and  to  remedy  •obh> 
its  practical  defects ;  and  in  a  second  trial,  during  ^ ^^ 
vest,  we  find  that  the  Dalkeith  Society  was  so  hi  satisfied  ii» 
award  him  the  premiam  offered.    This  judgment  was  coofiw 
by  the  Highland  Society,  which,  on  the  report  made  by  s  ^ 
mittee  to  mvestigate  its  capabilities,  presented  him  vith  t  pi^^ 
of  plate  of  50/.  value.    From  this  time,  up  to  1835,  Smiaif^ 
chine  was  tested  occasionally  in  the  different  harvests,  ^^^f^ 
improvemenU  introduced.    In  that  year,  the  HighJand  Soo^ 
held  their  great  meeting  at  Avr,  and  the  improved  macfame*  v« 
again  exhibited  with  remarkable  success.     Its  ^'P^'^^f,.? 
shewn  on  a  field  of  wheat,  and  is  thus  described  by  Mr.  m^ 
Curator  of  the  Society's  museum,  who  was  present  on  the  o^ 
sion : — **  The  operation  began,  not  on  the  outside  bat  m  w 
middle  of  the  field,  through  which  the  machine  left  behind  an  og 
lane,  where  nothing  was  observable  but  a  doae  shorn  '^'^  ^[L| 
cut  com  being  all  laid  down  on  one'  side  against  the  .'^J^f;^ 
com.    Never,  perhaps,  did  an  experiment  come  off  with  d^ 
effect,  or  with  greater  success.    The  general  impresaioD  wtf>  ^ 
the  problem  had  at  last  been  solved— that  Smith's  m^^f'jl^ 
complete.    Not  such,  however,  was  the  fiujt ;  fbr,  o?*^*?*^ 
in^  the  success  and  striking  effects  of  that  day's  trisL  ^^ 
chme  remained,  and  to  this  day  remains,  without  having  b'"'"' 
any  further  advancement."  ^ 

Three  years  afterward^,  while  on  a  visit  at  I^^^^'^^^ 
lecturer  had  an  opportunity  of  seeing  it  at  work  in  ^^  ^^ 
field,  where,  inclusive  of  sundry  stoppages,  it  cut  down  vmh» 
one  Scotch  acre  (five  roods)  per  hour.  u^ 

While  Smith's  machine  was  still  before  the  public,  o^^^f 
yentors  appeared :  the  most  important  of  whom  were  ^^qo. 
Ormiston,  in  18 1 5 ;  Ogle,  of  Bennington,  near  Akwick,  io  ^^^  ' 

♦  The  different  machines,  and  the  particular  principlea  iniolM^'^ 
more  lolly  explained  by  means  of  diagrams. 
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Mann,  of  Ilaby»  CumberlaDd  (invented  long  before  but  fint  made 
public  in  1832)  ;  and  Bell,  of  CarmyUie,  Forfar,  in  1826. 

Of  the  first,  bnt  little  need  be  said.  His  machine,  constructed 
on  the  same  principle  as  Smith's,  exhibited  a  want  of  harmony 
in  its  details,  and  never  excited  more  than  a  temporary  local  at- 
tention. 

Offle's  machine  has  more  direct  claims  to  our  attention,  inas- 
macn  as  a  description  of  it,  in  the  "  Mechanic's  Magazine"  for 
November  1825,  will  exactly  explain  the  machine  now  so  promi- 
nently before  the  public,  under  the  name  of  M'Cormack's  reap* 
ing-machine*  The  firamework  was  made  like  the  skeleton  of  the 
body  of  a  cart,  to  which  were  attached  wheels  and  shafts ;  the 
bones  were  yoked  in  the  usual  manner,  and  walked  by  the  side 
of  the  standing  com.  To  the  right  of  this  carriage  was  projected 
the  cutting  apparatus-^a  light  frame,  whose  front  bar  was  of 
iron,  and  armea  with  a  row  of  teeth,  three  inches  long,  and  pro- 
jecting forwards.  Immediately  upon  these  teeth  lay  the  cutter, 
a  straight-edged  steel  knife,  a  little  longer  than  the  breadth  of 
the  com  to  be  cut  at  one  passage,  &c.  This  machine  did  its 
work  very  well ;  but,  owing  to  want  of  encouragement  to  the  in- 
ventor, and  threats  that  were  directed  against  the  maufacturers, 
it  never  made  any  progress. 

Mann's  machine  was  first  devised  in  1820,  and  underwent 
many  chanses  before  it  was  publicly  introduced  at  the  Highland 
Society's  show,  held  at  Kelso  in  1832.    The  trial  was  made, 
under  most  unfavorable  circumstances,  upon  a  field  of  oats,  that 
had  been  ripened  irregularly,  and  were  considered  so  worthless 
that  cattle  had  been  turned  down  on  them.     Under  these  disad- 
vantages, it  did  ito  work  far  better  than  could  possibly  have  been 
expected  ;  while  the  laying  the  com  in  swathes  was  very  regularly 
and  satisfiustorily  performed.     Mann's  machine,  although  it  failed 
in  some  respects,  possessed  points  which  are  well  worthy  of  our 
attention:   nis  cutting  movement,  like  Smith's,  was  rotatory; 
but,  instead  of  the  circular  knife  of  the  latter,  he  arranged  his  in 
the  form  of  a  polygon  of  twehe  sides, — each  side  being  composed 
of  a  flat-knife,  either  smooth  or  sickle-edged,  bolted  on  to  the 
periphery  of  the  skeleton  wheel,  or  frame,  to^which  the  motion 
was  applied.     His  arrang^nent  for  collecting  the  cut  com  off  his 
knives  consisted  of  a  rake,  travelling  in  the  same  rotation  as  the 
cutting-knife,  but  only  at  one-seventh  the  speed.    This  worked 
through  a  fixed  rake,  which  cleared  it  of  its  contents,  laying  them 
in  regular  order  at  the  side  of  the  machine.    The  entire  gearing 
appears  to  have  been  very  simple,  and  yet  equal  (by  means  of 
levers)  to  all  the  changes  required  by  irregularity  of  surface,  and 
other  incidental  derangemenu. 

The  most  important  of  all  our  reaping-machines  is  that  invented 
by  the  Rev.  P.  Bell,  in  1826,  as  it  has  been  in  constant  use, 
year  after  year,  since  that  time,  when  it  was  first  brought  before 
the  Highland  Society,  who  were  so  satisfied  with  the  trials,  that 
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tbey  voted  him  50/.  as  %  rewftrd  for  his  in^entioii.  In  1^,  | 
at  a  local  meeting  in  the  Carse  of  Oowrie,  it  is  reported  to  km 
cot  down  beans,  wheat,  and  oats,  at  the  rate  of  one  acre  an  Imu, 
in  first-rate  style,  lu  reputation  rapidly  spread  thnrnghont^ 
neighbouring  counties ;  and  in  the  course  of  a  few  yeais,  ktoiI 
of  the  machines  were  to  be  seen  in  operation.  They  were  aidf 
chiefly  by  a  firm  at  Dundee,  who,  it  appears,  supplied  four  d 
them  to  the  United  States,  which  will  probably  aceoimtfordK 
great  similarity  which  exists  between  this  machine  and  oBeoi 
those  exhibited  in  the  United  States*  department  (Hnsse/s).  b 
the  arrangement  of  his  machine,  Mr.  Bell  pvefened  to  mm 
Smith  in  the  method  of  applying  motion,  by  direct  pnipi^»&^ 
to  the  less  efficient  method  of  Gladstone  {lateral  traeium),  vjua 
appears  to  hare  been  followed  in  both  the  American  mscbuitt. 
In  Bell's  we  recognise  the  principle  of  the  eutting-knifc  inln^ 
duced  by  Salmon, — ^whidi  also  has  been  selected  by  one  of  t» 
Americans ;  and  in  the  rerolring  frame,  which  we  see  co^iw  " 
M'Cormack*s,  we  easily  recognise  the  arrangement  which  u  d« 
to  Ogle.  . 

Beirs  machine,  unlike  the  others  referred   to,  hss  bees  » 
operation  for  the  last  fourteen  years. 

In  respect  of  the  cost  of  reaping-machines,  the  lectarff  a* 
pressed  himself  iis  somewhat  dissatisfied.  He  said,  ^^^J^ 
customed  to  see  the  substitution  of  machinery  for  hand-laboir 
followed  by  a  far  greater  reduction  of  cost  t^an  in  this  ^•'^ 
By  the  use  of  scythes  instead  of  sickles  or  books,  and  by  jw|* 
dously  oi^anirine  your  field  staff;  the  entire  cost  of  .^•'^^ 
may  be  reduced  tar  below  9*.  per  acre,  the  estimate  gi^^f  "*  ?! 
report  of  the  jury  at  the  Exhibition.  At  Cirencester,  f  ^?^ 
duties  extended  over  a  large  farm,  his  harvest  expenses,  "'^"^^ 
raking  stubbles,  were  under  5#.  per  acre ; — ^thas  giving  the  pre*^ 
machine  a  superiority  of  only  1«.  6<f.  per  acre.  . ,  ^ 

He  next  spoke  of  chums.     In  these  machines,  he  s«^  ^ 
principles  upon  which  the  whole  operation  depends,  *P?®^*?^. 
be  generally  more  or  less  lost  sight  of.    The  process  of  fe^' 
making  is  merely  the  separation  of  certain  globules  or  P^'^^ 
of  butter  from  the  milky  fluid  in  which  they  are  •^•P^lf^' 
These,  having  a  less  specific  gravity  than  that  of  tfce  fl«^ 
speedily  ascend  to  the  surface,  where  they  remain  in  the  bdv' 
of  eream.     This  cream  is  skimmed  off;  and  in  that  stetft  co^ 
taining  about  equal  parts  of  butter  and  milk,  it  is  placed  m  ^ 
machine,  for  the  purpose  of  being  separated.    Now,  P'*''*'**^^ 
well  as  theory,  shews,  that  this  separation  is  ^^V^^^^^\^^^ 
mechanical  agitation,  by  which  the  globules  are  ^^^2^ 
contact  with  one  another,  and  thus  formed  into  a  homog^^'^ 
mass ;  and  also  that  this  operation  is  materially  infl««f>^^  ^ 
the  temperature  at  which  it  is  carried  on ;  but,  of  the  ^^ 
different  chums  exhibited,  only  three  had  any  w™«ng^'°*"i^aej 
for  regulating  the  temperature ;  and  not  one  of  them  possesKu 
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any  of  tlvose  aimple  methods  for  increasing  the  agitation  which 
we  see  applied  so  often  in  other  machinery.  In  the  trials  which 
took  place  before  the  jury,  some  remarkable  disparities  were  seen 
in  their  work.  In  the  first  trial  (thirteen  chums,  temperatnre  at 
70°)»  the  time  required  to  make  the  butter  varied  firom  two 
minutes  in  one,  to  twenty-two  minutes  in  another ;  in  the  second 
trial  (five  chums),  it  varied  from  45  seconds  to  2\  minutes. 
In  both  cases,  the  same  churn  produced  the  largest  proportion 
of  butter.  Had  the  trials  been  made  in  the  winter,  with  a  tem- 
peratnre of  40^  instead  of  70^  a  far  greater  difference  would 
have  been  seefi  in  favor  of  the  churn  whose  arrangement  ad- 
mitted of  a  regulated  temperature,  combined  with  the  necessary 
amount  of  mechanical  agitation. 

In  respect  of  the  thrashing-machines,  the  lecturer  made  the 
following  pertinent  remarks: — For  many  years,  they  have  been 
made  by  makers  whose  names  seemed  to  satisfy  the  public  that 
they  were  of  the  best  descriptions ;  and  as  they  got  through  the 
work  for  which  they  were  intended,  no  notice  was  taken  as  to 
how  it  was  performed,  until  at  the  Norwich  meeting  in  1849, 
when  it  occurred  to  the  consulting  engineer  that  the  draught  of 
the  machine  itself  should  be  tested  when  empty,  before  its  power 
was  tested  in  operation.    This  trial  demonstrated  at  once  their 
imperfect  construction.    It  shewed  that  some  of  the  best  four- 
horse  machines  required  no  less  than  the  power  of  three  horses 
to  set  them  in  motion, — thus  only  possessing  an  effective  power  of 
25  per  cent.    So  little,  too,  had  the  makers  attended  to  principles 
in  construction,  that  this  enormous  waste  of  power  was  capri- 
'ciously  divided  between  the  horse-works  and  the  ham-works. 
Two  machines  that  were  tested,  furnish  an  excellent  illustration 
of  this  point.     In  these,  the  whole  amount  of  friction  was  nearly 
identical,  being  278  and  281 ;  but  it  was  distributed  in  quite  an 
opposite  manner — the  respective  horse-works  consuming  207  in 
the  one,  and  only  46  in  the  other ;  while  the  ham-works  of  the 
one  consumed  only  71,  while  the  other  consumed  235.    Thus, 
these  two  makers  were  working  so  irrespective  of  principles, 
that,  if  the  the  two  best  of  the  correlative  parts  had  been  put 
together,  one  horse  of  the  four  would  have  overcome  the  resist- 
ance, and  a  duty  of  75  per  cent,  been  obtained.     In  the  Exhi- 
bition, last  year,  were  machines,  by  the  same  makers,  in  which 
these  remarkable  errors  no  longer  existed;  and  although  very 
great  differences  existed  in  the  several  parts  of  the  operation,  as 
performed  by  the  trial  machines,  still,   estimating  them  as  a 
whole,  they  were  very  satisfactory,  exhibiting  a  difference  of  not 
more  than  25  per  cent.. 

The  lecturer  next  referred  to  turnip  and  chaff-cutters, — ^point- 
ing out  their  great  ntility,  as  well  as  the  advantages  derivable 
from  cooking  the  food  for  eattle.  He  then  noticed  the  advan- 
tages presented  by  carts  over  waggons ;  the  benefits  derivable 
from  thorough  draining,  and  the  economy  lately  effected  in  that 
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opeimtioiiy  espedaDy  by  the  adoption  of  Fowlo^s  mcUiod;  ai 
in  coiiclu8ion»  he  said — let  na  mamat  in  making  known  to  tk 
farmer,  that,  by  meana  of  pip^s  And  the  drainage-pk»agh,  b 
land  may  now  be  thorough-drained  for  1/.  3«.  IW.  pcraac,» 
Btead  of  6/.  to  8/.,  the  (wdinary  <soBt  oi  only  a  fev  yens  iai 
Let  OS  aid  in  telling  him  how»  by  osin^  the  hone4ioei  heap 
have  hia  work  done  for  6<l.  to  QdT.  per  acre  more  opportuH 
and  more  efficiently  than  by  hand-labour  at  3#. — bov  a  tkni- 
ing-machine,  worked  by  steam-power,  will  coat  him  7^  P 
quarter  for  his  com,  againat  the  3«.  5^/.,  the  expenie  ^  ^^ 
moralising  flail ; — wbile,  at  the  aame  time,  the  incnaie  m  v 
yield  will  be  at  least  5  per  cent.  I^et  ua  urgently  €§»>■» 
tendon  to  the  reaping-machine,  which,  even  in  its  pweBMB- 
perfect  state,  will  cnt  down  his  com  at  one-third  the  coit,  ««■ 
one-twentieth  the  time,  that  he  is  now  giving  to  his  old  ^.^ 
friend,  the  sickle.  Let  ns  make  known  to  him,  that  openon 
men  haye  estimated  that  a  savine  of  no  leas  than  70f.  per«f> 
effected  on  the  turnip  crop  by  um  use  of  the  improved  ert^ 
machines ;  and  that  a  practical  trial  has  eatabliahed  tbe  ft^"" 
one  horse  in  a  cart  is  better  than  two  in  a  waggon.  Ij^ 
assist  in  placing  theae  adyantages,  which  applied  sdoice  cm 
clearly  beiore  him ;  and  when  he  has  figured  up  the  vanonB  iW 
and  seen  that,  eyen  in  the  few  points  adduced,  a  iia^  ^'^ 
may  be  effected  in  his  outgoings  equal  to  25««  per  acreo^  v 
corn,  and  an  increase  effected  in  his  incominga  equal  to  7^  F' 
acre  on  his  root  cropa— an  electric  acknowledgment  will  fV 
between  his  brain  and  his  breeches-pocket — he  will  at  ^^ 
cognize  in  them  the  elements  of  a  real  protection — ^S***?^.^ 
all  other  to  an  independent  mind,  becauae  baaed  on  ^°^^ 
intelligence  and  exertions — a  protective  power  which  ^^^^JJJ 
secures  when  opposed  to  ignorance,  and  which  must  efer  pB" 
skill  and  energy  far  in  advance  of  apathy  or  prejudice. 


March  17th. 

On  the  production  of  the  flax  plant,  and  the  various  modes  off^ 
paring  its  fibre  for  manufacture.     By  James  MacadaH/  J^ 

The  first  part  of  this  lecture  noticed  the  early  cultivation  "jf 
use  of  the  flax  phint ;  and  also  the  extent  to  which  it  is  ^^^ 
tivated  throughout  the  world. 

At  the  head  of  all  flax-growing  countries,  said  the  leeto^' 
stands  Russia,  whose  vast  superficies  contains  many  ^!^^ 
localities  for  its  production.  The  average  annual  V^^^^t 
nished  by  Russia,  for  export  and  home  manufacture^  i^  ^ 
150,000  tons,  of  which  fully  one-half  is  exported,  chiefly  to  ^^ 
Britain  and  Ireland,  with  a  portion  to  France,  Belgium,  ^^\^ 
linen-manufacturing  states.  Russian  flax  ranges  from  very  o<^ 
to  medium  quality— being  now  worth  from  26/.  to  48/.  P*'  *^"' 
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It  is  neYer  fine»  aiuce  the  rapidity  of  growth  daring  the  short 
hot  sammer,  and  the  want  of  moisture  in  the  climate,  tend  to 
make  the  fibre  either  wiry  and  harsh,  or  else  cottony,  withoat 
the  peculiar  oiliness  of  feel,  and  glossiness  of  appearance,  which 
are  the  certain  indications  of  a  fibre  easily  divisible  on  the  hackle, 
and  capable  of  being  spun  to  fine  Nos.  of  yam. 

Austria  was  said  to  produce  about  65,000  tons  annually ;  while 
the  annual  produce  of  France  did  not  exceed  some  25,000  to 
30,000  tons,  of  which  a  portion  t>f  the  finer  qualities  is  exported. 
The  northern  departments,  and  more  especially  the  <ustricts 
along  the  river  Lys,  are  the  best  adapted  to  its  culture ;  and 
some  of  what  is  grown  in  them  rivids  the  Belgian  in  quality. 
The  average  value  at  present  is  about  70l\  per  ton. 

Holland  ranks  high  for  the  excellence  of  her  fiax ;  and,  with 
her  neighbour,  Belgium,  was  early  celebrated  for  her  linen 
manufacture — ^the  term,  brawn  hollands,  being,  to  this  day,  ap- 
plied to  a  certain  kind  of  fabric  made  largely  in  Ireland.  About 
6000  to  8000  tons  of  fibre  are  annually  produced,  and  chiefly 
consumed  in  England  and  Ireland.  The  quality  is  very  good, 
and  strongly  resembles  Irish  flax. 

Belgium  occupies  the  same  position  as  to  quality  that  Russia 
does  as  to  quantity — the  Belgian  flax  being,  indisputably,  the 
finest  in  the  world.  From  20,000  to  25,000  tons  are  annually 
produced — a  large  proportion  being  of  sorts  that  sell  from  90/. 
to  140/.  per  ton.  Great  Britain,  Ireland,  and  France,  are  the 
greatest  consumers  of  this  fine  fiax ;  although  a  considerable  quan- 
tity is  retained  for  manufacture  in  Belgium,  where,  among  other 
fobrics  made  from  it,  is  the  exquisite  lace  of  Brussels  and  Mech- 
Un,  the  thread  of  which  b,  in  some  cases,  worth  double  its  weight 
in  gold. 

Of  our  own  countries.  Great  Britain  furnishes  but  a  small  quan* 
tity  of  fiax,  while  Ireland  produces  a  much  lai^r  proportion.  lu 
that  kingdom,  from  a  very  early  period,  the  linen  manufacture  has 
been  successfuUy  prosecuted ;  and  fiax  culture  is  now  progressing 
rapidly,  and  presents  an  important  feature  in  Irish  agricultund 
produce.  The  growth  was  said  to  have  increased,  during  the  last 
four  years,  from  53,863  to  138,609  acres,  which  last  year's  sta- 
tisticfd  returns  shew  to  have  yielded  34,000  tons  of  fibre ;  and  it 
is  calculated  that  the  value  of  the  crop  is  not  much  under 
2,000,000/.  This  remarkable  increase,  where  the  article  has  to 
compete  with  foreign  fiax,  admitted  free  of  duty,  shews  the  na- 
tural elements  of  its  successful  production  to  be  present  to  a  large 
extent ;  and,  latterly,  in  consequence  of  the  pains  taken  to  in* 
troduce  the  best  systems  of  culture,  and  the  carrying  out  of  new 
inventions  for  the  after-processes,  the  quality  of  ti^e  fibre,  and 
the  manner  in  which  it  is  prepared  for  market,  are  both  improv- 
ing. Irish  fiax  seUs  at  prices  varying  from  35/.  to  100/.  per  ton. 
The  province  of  Ulster  has  hitherto  produced  nearly  all  the  fiax 
grown  in  Ireland ;  but,  through  the  exertions  of  the  Royal  Bel* 
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ftMt  FUx  Improvement  Soaetj  to  q>raad  it  om  the  otha  [n- 
vincei,  whose  lutural  cnpabibtieB  are  eqaal,  or,  in  ia»nj  tmt, 
M^ierior,  it  bida  fair  to  be  goDerallj  gi'uwu  throogbowt  the  idaiJ ; 
■a  while,  in  1848,  onlj  2860  acres  were  grown  without  the  boaa^ 
of  the  northern  pronncc,  in  1851  there  were  14,893  aerea. 

la  many  parte  t^  Aua  tome  dax  ia  grovD, — tboo^  Maet  tk 
days  of  the  Jewiah  kingdom,  thia  branch  of  indaMrj,  deicrtiBg 
the  Eaat,  baa  aought  ita  eEteoaion  rather  in  tiie  Weat.  Ia  fii» 
doatan  »  oonaiderable  breadth  ia  atill  cnltintted.  •oUj'  A>r  Oe 
aeed,  which  ia  exported  to  England,  and  ia  all  eonauBed  bf  tk 
oil-milla, 

Egypt,  the  natal  aoil  of  the  plant,  and  the  eulieat  linen  ■■«■' 
fact  uring  country,  a^  prodacea  about  2300  t<Mw  of  fibre  annaillj, 
which  ia  ezpottol ;  but  the  qoaUty  ia  Teiy  inferior. 

On  the  continent  of  America,  altboo^h  moch  land  ia  niitaUt 
for  flaz,  and  the  climate  of  many  locahtiea  fiiTorable  to  the  m»- 
turii^  of  an  average  quality  of  fibre,  but  little  h«a  aa  yet  bca 
grown.  The  great  obstacle  baa  been  the  apsruty  of  popolatw 
and  high  price  of  labor.  In  the  United  States  the  crop  ■«  pon 
in  different  diatricta.  Aboat  the  Ohio,  and  in  the  Weatern  StiU 
bordering  on  the  Uiiaiaiippi  and  ite  tribntary  stmma,  in  tkv 
ridi  allnvion,  a  large  brulcUh  ia  grown  for  the  seed,  which  u 
locally  conaamed  in  the  oil-milla ;  and  the  cake  made  fr°^^^ 
forms  an  item  in  the  importa  of  American  produce  at  Limp<x|'- 

AltboQgh  flax  has  frequently  be«i  spoken  of  u  ■  pfo^icdi'' 
branch  of  agriculture  on  the  continent  of  Australia,  0>e  lecUM 
stated  his  fear  that  the  great  aridity  of  climate,  and  the  scsnitf 
of  water  for  steeping,  would  preclude  any  chance  of  snec««; 
while  the  deamess  and  small  supply  of  labor  ironld  render  ut 
culture  unremoneratiTc.  In  Van  Dieman'a  Land,  however,  »w* 
succeasful  triala  are  said  to  hare  lately  been  made, — the  cfinK" 
having  anfficient  moisture,  and  the  supply  of  water  being  P^*^ 
abundant.  In  New  Zealand,  the  PAomnrnt  ienax  has  so  mna 
occnpied  attention,  that  few  tri^  bare  yet  been  made  of  u' 
Linum  tuilaliMifnum,  with  which  it  is  often  confounded;  chk 
the  lecturer  had  no  heutation  in  saying,  that,  from  their  baa^ 
climate  and  maritime  position,  those  islands  would  be  pecoliinf 
•uited  to  its  growth. 

From  hit  survey  of  the  flai-producing  countries,  the  lectnn* 
concluded  that  the  temperate  lone  is  the  fiaz  region  jiar£iM'''"'f' 
in  ao  far  ..that  within  iU  limits  the  fibre  attains  the  greateft  leogu 
and  the  finest  quaUty.  Northern  latitudes,  at  the  extreme  ^fff 
of  this  belt,  or  beyond  it,  are  nnfavotable  to  the  matuiing  of  *" 
fibre,  in  consequence  of  the  shortnesa  aad  warmUi  of  their  nun- 
mers.  In  order  to  perfect  a  soft,  yet  strong,  pliable,  and  lustiMl 
fibre,  easily  divisible  by  mechanical  means  into  minute  filjuWD"' 
a  slow  and  regulsr  growth  is  requisite.  Where  a  powerful  iwi 
draws  the  plant  too  rapidly  to  maturity,  the  fibre  is  hariln|«* 
spliU  with  difficulty,  and  is  wanting  in  ulkiness.    In  interiropi* 
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Goantries  the  plant  grows  with  snfficient  Inznriance,  bnt  has  a 
tendency  rather  to  extend  laterally  in  branches,  bearing  a  large 
quantity  of  seed,  than  to  pash  forward  a  slender,  upright  stem, 
almost  or  entirely  branehlesa ;  while  the  fibre  of  hot  countries  is 
invariably  coarse  and  hard. 

Humidity  being  indispensable  to  promote  regularity  of  growth, 
and  to  enable  the  plant .  to  elaborate  from  the  atmosphere  the 
constituents  of  its  fibre — chemical  analysis  baring  demonstrated 
that  this  valuable  substance  is  chiefly  derived  from  that  source — 
maritime  districts,  especially  those  which  first  receive  the  evapo- 
rations of  the  ocean,  are  those  in  which  the  flax  fibre  is  produced 
in  the  greatest  perfection.  Belgium,  Holland,  Denmark)  the 
north-west  of  France,  the  British  isles — especially  Ireland — are 
all  more  favorably  situated  than  countries  within  the  same  lati- 
tudes in  the  interior  of  the  continent. 

As  to  soil,  the  plant  takes  an  extensive  range,  and  will,  in  fact, 
grow  well  on  almost  any  kind,  prorided  the  dimate  be  fovorable. 
In  the  artificiallv-enriched  sandis  of  Belgium,  the  polders  of  Hol- 
land, the  day-slate  of  Ulster,  the  peat  of  Gonnaught,  and  the 
limestone  of  central  Ireland,  excellent  flax  is  grown.  But,  not- 
withstanding the  great  diversity  of  soils  in  which  flax  will  suc- 
ceed, the  alluvial  deposits  of  rivers  furnish  the  best  fibre. 

For  the  production  of  seed,  hot  climates  are  the  most  favorable 
— the  yield  being  greater,  and  the  seeds  being  larger,  plumper, 
and  more  oily  than  in  temperate  countries.  Seed-crushers  find 
the  flax-seed  of  India  the  most  productive,  as  it  contains  about 
28  per  cent,  of  oil,  while  Baltic  seed  gives  but  22  per  cent.  In 
like  manner,  the  seed  shipped  from  the  Black  Sea  and  Sea  of 
Abov,  yields  more  oil  than  that  ftt>m  the  northern  parts  of  Russia. 

The  lecturer  described  the  stem  of  the  plant  to  consist  of  three 
distinct  substances — ^the  pure  fibre,  the  ligneous  stalk,  and  the 
gum,  glue,  or  resin,  incorporated  with  the  fibre.  By  quantita- 
tive analysis,  with  incineration,  the  entire  plant,  exclusive  of  its 
seed,  is  stated,  by  Sir  R.  Kane,  to  be  composed  of  the  following 
elements : — 

Carbon  38-72 

Hydrogen. 7*38 

Nitrogen    *66 

Oxygen 48*36 

Ashes 500 

100*00 


Thus,  only  five  per  cent,  appears  to  be  solid, — the  rest  consisting 
of  gaseous  matter.  The  pure  fibre,  when  analyzed,  gives  a 
scarcely  appreciable  amount  of  ash ;  so  that  the  great  mass  of  in- 
organic matter  is  contained  in  the  ligneous  stem  and  the  gum — 
the  stem  containing,  according  to  the  same  chemist,  1*57  per 
cent,  of  ash ;  and  the  desiccated  extract  of  the  steep  water,  in 
which  the  gum  hod  been  chemically  changed  and  dissolved,  gave 
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42*01  per  cent*  of  ash.     On  braddng  a  stem  of  flu,  and  itrip- 

?ing  off  the  fibre,  the  interior  Appears  hollow,  like  a  ttalk  of  hn. 
'be  fibre,  thoneh  apparenUy  dean,  will,  on  microecopic  ensi- 
nation,  be  found  coated  with  a  gummy  or  resinons  matter,  vhidi 
preventa  the  minute  filamenta  from  coming  asunder.  As  tin 
gum  cannot  be  eeparated  hj  mechanical  means,  it  if  necenaijto 
get  rid  of  it  by  chemical  decomposition.  , 

He  next  proceeded  to  describe  the  varioos  modes  of  retdng 
now  in  use,  or  proposed  to  be  used,  and  likewise  noticed  the  bm 
arrangements  of  apparatus  for  scntchinK  the  flax  when  Rttcd : 
which  subject  having  been  fully  treated  in   a  recent  nnmber  tf 
the  Journal,  it  will  be  unneoesaary  to   detail  the  lectaier*8  r^ 
marks  on  theee  pointa.     In  dosing  his  addreas,  he  ssid,  he  duwd 
be  highly  remiss  were  he  to  condude  without  an  sllusion  to  Uk 
influence  which  the  Exhibition  may  be  estimated  to  produer  apm 
the  quantity  and  the  quality  of  this  raw  material  that  will,  n 
fhture,  be  furnished  for  the  aliment  of  the  linen  manufsctoe. 
By  the  display  of  the  artide  produced  by  different  coontn^ 
▼uitors  have  been  enabled  to  compare  and  weigh  the  ments  m 
demerits  of  each  sample ;  to  obaenre  in  what  respect  the  Bam^ 
difiered  from  the  Belgian,  the  Egyptian  from  the  Irish,  snd  the 
Dutch  from  the  French ;  and  to  note  which  was  suited  for  » 
▼ass,  which  for  threads,  and  which  for  fine  linens,  danm « 
cambric.    In  examining  the  fibre  produced  by  different  modw  « 
retting,  and  deaned  by  different  methods  of  scutchin^Bi»  u 
inspecting  the  machines  exhibited,  those  interested  in  devoopu^ 
the  resources  of  their  respective  countries,  have,  doubtlesi,  cir- 
ried  away  many  useful  ideas.     The  evident  room  for  impfUW' 
ment  which  still  exists  in  the  retting  and  scotching  opersuo^ 
will  turn  manj  ingenious  minds  to  the  devising  of  vaon  ^ 
dent  modes  of  effecting  these  processes ;  and,  indeed,  *^°*.^ 
Glosine  of  the  Exhibition,  several  new  plans  respecting  these 
have  been  brought  forwaind,  some  of  which  appear  to  potff* 
considerable  merit. 


Sttt  of  ilatnit0 

TkathoMpaued  the  Great  Seal  of  IRELAND,  from  the  17^* 
Jpnl  to  the  17 th  May,  1852,  inelueive. 


To  Joseph  Pimlott  Gates,  of  lichfidd,  in  the  county  of  Staffi^ 
surgeon,  for  certain  improvements  in  machinery  for  manttiW' 
turing  bricks,  tiles,  quarries,  drain-pipes,  and  such  other  ftf' 
tides  as  are  or  may  be  made  of  clay  or  other  phytic  snb9ti0^' 
— Sealed  4th  May.  . , 

George  Torr,  of  the  Chemical  Works,  Frimley-lane,  ^^^^^ 
animal  charcoal-burner,  for  improvements  in  the  burning  w*^^ 
charcoal.— Sealed  17th  May. 
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James  Pillans  Wilson,  and  George  Fergnsson  Wilson,  both  of 
Wandsworth,  Id  the  county  of  Surrey,  Gents.,  for  improvements 
in  the  prefwration  of  wool,  for  the  manafacture  of  woollen 
and  other  fabrics ;  and  in  the  process  of  obtaining  materials 
to  be  used  for  that  purpose, — ^being  partly  in  consequence  of  a 
communication  from  a  certain  foreigner,  residing  abroad,  and 
fNirtly  by  invention  of  their  own. — Sealed  17th  May. 


aistt  of  itotnitji 

Granted  /or  SCOTLAND,  from  the  22nd  April  to  the 

22nd  May,  1852. 

To  William  Edward  Newton,  of  the  Office  for  Patents,  66,  Chan- 
cery-lane, London,  civil  engineer,  for  improvements  in  the 
method  of,  and  apparatus  for,  indicating  and  regulating  the 
heat  and  the  height  and  supply  of  water  in  steam-boilers ; 
which  said  improvements  are  applicable  to  other  purposes, 
such  as  indicating  and  regulating  the  heat  of  buildings,  fur- 
naces, stoves,  fire-places,  kilns,  and  ovens,  and  indicating  the 
height,  and  r^ulating  the  supply,  of  water  in  other  boilers  and 
vesselsy-rbeing  a  communication. — Sealed  23rd  April. 

Alfred  Vincent  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  London,  mechanical  draughtsman,  for  improvements  in 
the  manufacture  of  lenses, — being  a  communication. — Sealed 
26th  April. 

Matthew  Urwin  Sears,  of  36,  Burton-crescent,  St.  Pancras  parish, 
London,  commission  agent,  for  the  improved  construction  of 
fixsiB  and  cannons,  and  manafacture  of  cartridges  for  the  load- 
ing or  charging  thereof, — being  a  communication. — Sealed 
26th  April. 

Stewart  McGlashen,  of  Edinburgh,  sculptor,  for  the  application 
of  certain  mechanical  powers  to  lifting,  removing,  and  pre- 
serving trees,  houses,  and  other  bodies. — Sealed  28th  April. 

Thomas  Bell,  of  Don  Alkali  Works,  South  Shields,  for  improve- 
ments in  the  manufacture  of  sulphuric  acid. — Sealed  28th 
April. 

Alfred  Vincent  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  London,  mechuiical  draughtsman,  for  an  invention  for 
preventing  the  incrustation  of  steam-boilers ;  which  invention 
18  also  applicable  to  the  preservation  of  metals  and  wood, — 
being  a  communication. — Sealed  28th  April. 

Alfred  Vincent  Newton,  of  the  Office  for  Patents,  66,  Chancer^- 
lane,  London,  mechanical  draughtsman,  for  improvements  m 
the  method  of  manufacturing,  and  in  machinery  to  be  used  in 
the  manufacture  of,  wood-screws, — part  of  ^liich  improvements 
is  applicable  to  the  arranging  and  feeding  of  pins,  and  other 
like  articles ;  and  also  improvements  in  assorting  screws,  pins, 
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and  other  artides  of  TanouB  sizes, — being  a  commioicitioB.- 
Sealed  30th  April. 

George  Frederick  Mantx,  Jan.,  of  BirmiDgham,  for  improfeoicito 
in  the  manufacture  of  metal  tubes. — Sealed  3rd  May. 

William  Thomas,  of  Exe  Island,  in  the  coont^  of  Devon,  engiiie^ 
for  certain  improvements  in  the  construction  of  af^Mittv  >» 
machinery  for  economizing  fael,  in  the  generation  of  ftatm, 
and  in  machinery  for  propelling  on  land  and  water.— S«ko 
5th  May. 

William  Gillespie,  of  Torhane  Hill,  in  the  ooanty  of  Linlitfagpv, 
for  an  improTed  apparatus,  instrument,  or  means  for  ascertsA' 
ing  or  setting  off  the  slope  or  level  of  drain-banks,  inc^io^ 
works  of  any  description,  whether  natural  or  artifiosl  oraiwer 
land  or  water. — Sealed  5th  May. 

John  Campbell,  of  Bowfield,  Renfrewshire,  bleacher,  forimpro^ 
ments  in  the  manufacture  and  treatment  or  finishing  of  tew 
fabrics  and  materials,  and  in  the  machineiy  or  apptrMns  \m 
therein. — Sealed  10th  May.  . 

Julian  Bernard,  of  Guildford-etreet,  Rn«»«M-«q'»^  Jf^T^* 
improvements  in  the  manufacture  of  leather,  or  drewed  iJafl«» 
of  materials  to  be  used  in  lieu  thereof ;  of  boota  and  shoes ;  iw 
in  materials,  machinery,  and  apparatus  connected  with,  or  U> 
employed  in,  such  manufiEu^ture. — Sealed  10th  May. 

Richard  Christopher  Mansell,  of  Ashford,  Kent,  for  improTemwtt 
in  the  construction  of  railways,  in  railway  rolling  •*^',*5| " 
the  machinery  for  manufacturing  the  same. — Sealed  lOtn  Buy* 

George  Leopold  Ludwig  Kufahl,  of  Cliristopher-street,  Rn*«^' 
London,  engineer,  for  improvements  in  fire-arms.— Sealed 
May.  .  ^ 

David  Dick,  of  Paisley,  machine-maker,  for  improvemcnte  in  »J 
manufacture  and  treatment  or  finishing  of  textile  fabno  iw^ 
materials.  "^Sealed  11th  May.  ^i 

Charles  Ewing,  of  Bodorgan,  in  the  county  of  Anglcsea,  ^^^^ 
and  gardener,  for  an  improved  method  or  methods  of  conrtwc- 
tion,  applicable  to  architectural  and  horticultural  poipo^-'" 
Sealed  nth  May.  . 

Anthony  Granara,  of  Leicester-place,  Leioe»ter-«<}uar^  \!%^* 
hotel-keeper,  for  improved  apparatus  for  lubricatmg  macninw;' 
— being  a  communication. — Sealed  14th  May.  -^ 

Clemence  Augustus  Kurtz,  of  Manchester,  manufhctnriogf'^?'''^ 
for  an  improvement  in  all  preparations  of  everr  dsaenfl^^^ 
madder  roots,  and  ground  madder,  in  or  from  whatever  ^'^ 
the  same  are  prepiued ;  also  in  munjeet,  in  the  root  and  w^ 
from  whatever  country. — Sealed  1 7th  May. 

William  Watt,  of  Glasgow,  manufacturing  chemist,  for  ^°J/^-j 
ments  in  the  treatment  and  preparation  of  flax,  or  other  bdi^ 
substances,  and  the  application  of  some  of  the  prodacts  to 
tain  purposes. — Sealed  17th  May. 

Peter  Fairbaim,  of  Leeds,  machinist,  and  Peter  Swires  ^^^^ 
of  Leeds,  fiax-dresser,  for  certain  improvements  in  the  ftd^^ 
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of  preparing  flax  and  hemp,  for  the  purpose  of  heckling ;  and 
also  machinery  for  heckling  flax,  hemp,  China  grass,  and  other 
vegetable  fibrous  substances. — Sealed  17th  May. 
William  Edward  Newton,  of  the  Office  for  Patents,  ^^^  Chancery- 
lane,  London,  civil  engineer,  for  improvements  in  the  manu- 
facture of  coke,  and  in  the  application  of  the  gaseous  products 
arising  therefrom  to  useful  purposes, — ^being  a  communication. 
— Sealed  19th  May. 


SEALED    IN   ENGLAND. 

1852. 


To  William  Exall,  of  Reading,  in  the  county  of  Berks,  engineer, 
for  improvements  in  the  process,  composition,  or  combination 
of  materials,  machinery  and  apparatus,  for  making  bread 
and  biscuits ;  part  of  which  machinery  is  applicable  to  the 
mixing  and  kneading  of  plastic  substances  in  general, — being 
partly  a  communication.  Sealed  27th  April — 6  months  for 
inrolment. 

Alfred  Taylor,  of  Warwick-lane,  in  the  City  of  London,  and 
Henry  Georee  Frasi,  of  Herbert-street,  North-road,  in  the 
county  of  Middlesex,  for  improvements  in  heating  and  sup- 
plying water  for  baths  and  other  uses ;  in  the  construction  of 
water-closets,  and  in  supplying  them  with  water ;  and  in  cocks 
for  drawing  off  liquids.  Sealed  27th  April — 6  months  for  in- 
rolment. 

William  Newton,  of  the  Office  for  Patents,  66,  Chancery-lane, 
in  the  county  of  Middlesex,  civil  engineer,  for  improvements 
in  machinery  for  weaving,  coloring,  and  marking  fabrics, — 
being  a  communication.  Sealed  28th  April — 6  months  for  in- 
rolment. 

Thomas  Richardson,  of  Newcastle-upon-Tyne,  for  improvements 
in  treating  matters  containing  lead,  tin,  antimony,  zinc,  or 
silver,  and  in  obtaining  such  metals  or  products  thereof. 
Sealed  28th  April — 6  months  for  inrolment. 
Charles  Fisher,  of  South  Hackney,  in  the  county  of  Middlesex, 
for  improvements  in  transferring  ornamental  designs  on  to 
woven  or  textile  fabrics,  and  in  the  apparatus  connected  there- 
with. Sealed  29th  April — 6  months  for  inrolment. 
John  Linton  Arabin  Simmons,  of  Oxford-terrace,  Hyde  Park,  in 
the  county  of  Middlesex,  Captain  in  the  Royal  Engineers,  and 
Thomas  Walker,  of  the  Brunswick  Iron  Works,  Wednesbury^ 
in  the  county  of  Stafford,  Esq.,  for  improvements  in  the  ma- 
nufacture of  ordnance,  and  in  the  construction  and  manufac- 
ture of  carriages  and  traversing  apparatus  for  manceuvering 
the  same.     Sealed  29th  April — 6  months  for  inrolment. 
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Peter  Bniff,  of  Ipewich,  in  the  connty  of  Safiblk,  dril  engiieer, 
for  improvements  in  the  construction  of  the  pemuoent  nj 
of  rail,  tram,  or  other  roads,  and  in  the  rolling  stock  or  ap- 
paratus used  therefor.  Sealed  29th  April — 6  months  for  \b- 
rolmeut. 

James  Fletcher,  of  Leyland,  in  the  coontj-  of  Lancaster,  bkMiMr. 
for  improvements  in  machinery  or  apparatas  for  stretchii^ttl 
dnring  woven  ftibrics.  Sealed  29th  April — 6  months  for  in- 
rofment. 

John  Hincks,  of  Birmingham,  manafactorer,  and  Eogene  Nieolk, 
of  Birmingham  aforesaid,  civil  engineer,  for  a  new  or  n^ 
proved  composition,  or  new  or  improTcd  compositioin  «» 
machinery  for  pressing  or  moulding  the  same ;  wmch  msduneiT 
is  also  applicable  to  moulding  or  pressing  other  sabfltaoett* 
Sealed  29th  April — 6  months  for  inrohnent. 

George  Goodman,  junior,  of  Birmingham,  in  the  county  of^- 
wick,  manufacturer,  for  an  improved  method  or  mfnm^ 
methods  of  ornamenting  japanned  metal  and  papier-nuv 
wares.     Sealed  29th  Apnl— 6  months  for  inrolment 

Stewart  M'Glashen,  of  Edinbui^h,  Scotland,  sculptor,  for  tiie 
application  of  certain  mechanical  powers  to  lifting  ^^^^ 
and  preserving  trees,  houses,  and  other  bodies,  oe^ka  29CB 
April— 6  months  for  inrolment. 

John  Robinson,  of  Rochdale,  in  the  county  of  Lancaster,  tim^ 
merchant,  for  improvements  in  machinerj  or  W''*'?'^ 
shaping  wood  into  mouldings  and  other  forms.  Sealed  29^ 
Apnl— 6  months  for  inrolment. 

John  Gumming,  of  Paisley,  in  the  county  of  Renfirew,  N.  ^7 
pattern  designer,  for  improvements  in  the  production  of  w^ 
faces  for  printing  or  ornamenting  fkbrica.  Sealed  29ta  Apni 
— 6  monUis  for  inrolment. 

Alexander  Parkes,  of  Pembrey,  in  the  connty  of  ^?"""J^ 
chemist,  for  improvements  in  obtaining  and  separating  c****^ 
metals.     Sealed  Ist  May— 6  months  for  inrolment. 

Hugh  Lee  Pattinson,  of  Scote  House,  near  Newcastlc-on-'I^' 
manufacturing  chemist,  for  improvements  in  smeldog  c^*^ 
substances  containing  lead.  Sealed  Ist  May — ^  months  wr 
inrolment.  , 

John  Moore,,  of  Arthurstown,  in  the  county  of  Wexford,  Iw*"^[ 
for  improvements  in  nautical  instruments  applicable  for  ^^' 
taining  and  indicating  the  true  spherical  course  sad  ^'*.^ 
between  port  and  port.     Sealed  Ist  May— 6  months  forintw" 
ment. 

James  Johnson,  of  Waterloo-place,  Haggerstone-bridge,  KmP* 
land,  in  the  county  of  Middlesex,  hat  manufacturer,  jor « ' 
tain  improvements  in  the  manufacture  of  hats.    8e»kd 
May — 6  months  for  inrolment. 

Tliomas  Mosdell  Smith,  of  Hammersmith,  Gent.,  for  in>?«^^ 
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ments  in  the  manafiicture  of  wax  candles.    Sealed  Ist  May — 
6  months  for  inrolment. 

William  Wood^  of  Pontefract,  in  the  connty  of  York,  carpet 
manufacturer,  for  improvements  in  the  manufactare  of  carpets 
and  other  fabricsy  and  in  apparatus  or  machinery  connected 
therewith.    Sealed  Ist  May---^  months  for  inrolment. 

Charles  Thomas,  of  Bristol,  soap  manufacturer,  for  improve- 
ments in  the  manufacture  of  soap.  Sealed  Ist  May — 6  months 
for  inrolment. 

Edward  Gee,  of  Liverpool,  merchant,  for  improvements  in  ap- 
paratus for  roasting  coffee  and  cocoa.  Sealed  Ist  May — 6 
months  for  inrolment. 

Henry  Bridson,  of  Bolton,  in  the  county  of  Lancaster,  bleacher 
and  finisher,  for  improvements  in  machinery  for  stretching, 
drying,  and  finishing  woven  fabrics.  Sealed  1st  May— -6 
months  for  inrolment. 

Augustus  Siebe,  of  Denmark-street,  Soho,  in  the  coiwty  of 
Middlesex,  engineer  and  machinist,  for  improvements  in^  machi- 
nery for  manufacturing  paper, — ^being  partly  a  communication. 
Sealed  1st  May — 6  months  for  inrolment. 

Alfred  Vincent  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  in  the  county  of  Middlesex,  mechanical  draughtsman,  for 
improvements  in  the  manufacture  of  printing  surfaces, — being 
a  communication.     Sealed  1st  May— 6  mouthy  for  inrolment. 
Richard  Archibald  Brooman,  of  the  firm  of  J.  C.  Robinson  &  Co., 
of  Fleet-street,  in  the  City  of  London,  for  improvements  in 
paddle-wheels, — being  a  communication.     Sealed  4th  May — 
6  months  for  inrolment. 
Richard  Jordan  Cktling,  of  the  City  of  New  York,  United  States 
of  America,  for  certain  improvemento  in  machinery  for  seeding 
grain.     Sealed  4th  May — 6  months  for  inrolment. 
George  Robins  Booth,  of  the  Wandsworth-road,  in  the  county  of 
Surrey,  for  improvements  in  the  manufacture  of  gas.     Sealed 
8th  May — 6  months  for  inrolment. 
George  Frederick  Muntz,  junior,  of  Birmingham,  for  improve- 
ments in  the  manufacture  of  metal  tubes.     Sealed  8th  May — 
6  months  for  inrolment. 
Joseph  Jepson  Oddy  Taylor,  of  Gracechurch-street,  in  the  City 
of  London,  naval  engineer,  for  improvements  in  ships,  boats, 
and  vessels,  and  in  certain  articles  of  ships'  furniture.     Sealed 
8th  May — 6  months  for  inrolment. 
William  Little  Tizard,    of  Aldgate  High-street,  in  the  City  of 
London,  brewers'  engineer,  for  improvements  in  machinery, 
apparatus,  and  processes  for  the  preparation  of  grain,  and  for 
its  conversion  into  malt,    saccharine,  vinous,   alcoholic,   and 
acetous  liquors.     Sealed  8th  May — 6  months  for  inrolment. 
Alexandre  Jules  Saillant,  junior,  of  26,  Rue  Yivienne,  Paris, 
France,  tailor,  for  certain  improvements  in  the  manufacture  of 
articles  of  dress.     Sealed  8th  May — 6  months  for  inrolment. 
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John  CampbelU  of  Bowfield,  N.  B.,  biMcher,  for  imimyTemata 
in  the  manafiustore  and  treatment  or  finiahing  of  textile  &fans 
and  materialfly  and  in  the  machinery  or  lyparatoa  nied  thefon. 
Sealed  8th  May — 6  months  for  inrolment. 

William  Gillespie,  of  Torbane-hill,  in  the  coanty  of  linfitfagor, 
Scotland,  Gent.,  for  an  improred  appamtna,  instrameD^  or 
means,  for  ascertaining  or  setting  off  the  slope  or  l^^** 
drains,  hanks,  inclines,  or  works  oi  any  deecriplioD,  vhmcr 
natnrsl  or  artificial,  or  under  land  or  water.  Sealed  8th  May 
— 6  months  for  inrolment. 

Wdliam  Armitage,  of  Manchester,  for  an  improTcd  »fetj  oh 
Telope,  and  certain  improvements  in  the  machineiy  to  be  bw 
in  the  manofoctnre  of  the  same.  Sealed  8th  Blay— 6  mootfai 
for  inrolment. 

Peter  Fairhaim,  of  Leeds,  in  the  coanty  of  York,  mschioiit, 
and  Peter  Swires  Horsman,  of  Leeds  aforesaid,  flax  spiiuifff 
for  certain  improvements  in  the  process  of  preparing  to  «» 
hemp  for  the  parpoae  of  heckHng ;  and  also  niadiin«y  »» 
heclding  flax,  hemp,  China  grass,  and  other  ▼egeUblc  nwni 
substances.     Sealed  8th  May — 6  months  for  inrolment. 

Samuel  Hall,  of  MancbcBter,  in  the  county  of  Lancaster,  tgenl, 
for  certain  improvements  in  the  construction  of  cocks,  t«p» 
or  valves.     Sealed  17th  May — 6  months  for  inrolment. 

Geom  Frederick  Farratt,  of  Piccadilly,  for  improveroente  in 
rafts.     Sealed  l/th  May — 6  months  for  inrolment. 

William  Edward  Newton,  of  the  Office  for  Patents,  66,  Chaneerf- 
lane,  civil  engineer,  for  improvements  in  the  constmctioii  ot 
docks,  basins,  railways,  and  appaiatos  connected  therevtfD» 
for  raising  or  removing  vessels  or  ships  out  of  the  "^^^^  ^? 
to  dry  land,  for  the  purpose  of  preserving  or  repsinng  wj 
same, — being  a  communication.  Sealed  17th  May — 6  moDt» 
for  inrolment. 

William  Watt,  of  Glasgow,  in  the  county  of  Lanark,  N.B.,  i"*" 
nufacturing  chemist,  for  improvements  in  the  treatment  ao 
preparation  of  flax  or  other  fibrous  substances,  and  ^^^^Q 
cation  of  some  of  the  products  to  certain  purposes.    ^^^ 
22nd  May — 6  months  for  inrolment. 

David  Dick,  of  Paisley,  in  the  county  of  Renfrew,  N.  B-'JJf' 
chine  maker,  for  improvements  in  the  manufacture  and  tr^ 
ment  or  finishing  of  textile  fabrics  and  materials.  Sealed  22q^ 
May — 6  months  for  inrolment. 

Richard  Roberts,  of  Manchester,  engineer,  for  certain  impro^^ 
ments  in  and  applicable  to  boats,  ships,  and  other  vees^^' 
Sealed  22nd  May — 6  months  for  inrolment. 

John  Harcourt  Brown,  of  Aberdeen,  Scotland,  and  John  Mac- 
intosh, of  the  same  place,  for  improvements  in  the  ih«uo*^' 
ture  of  paper  aAl  articles  of  paper.  Sealed  22nd  May-^" 
months  for  inrolment. 
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Ijouift  Victor  Ruz^,  mannfactorer,  of  GaiUon,  in  the  Republic  of 
France,  for  certain  improvementB  in  the  manafactnre  of  hat- 
plush  and  other  similar  silk  cloths.  Sealed  22nd  May — 6 
months  for  inrolment. 

John  James  Russell,  of  Wednesbury,  in  the  county  of  Stafford, 
patent  tube  manufacturer,  for  improvements  in  coating  metal 
tubes.     Sealed  22nd  May — 6  months  for  inrolment. 

Edward  Thomas  Bainbridge,  of  Saint  Paul's  Churchyard,  for 
improvements  in  obtaining  power  when  fluids  are  used.  Sealed 
22nd  May — 6  months  for  inrolment. 

Samuel  Cunliffe  Lister,  of  Manningham,  in  the  county  of  York, 
machine  wool  comber,  for  improvements  in  treating  and  pre* 
paring — ^before  being  spun — ^wool,  cotton,  and  other  fibrous 
materials.     Sealed  22nd  May — 6  months  for  inrolment. 

John  Swarbrick,  of  Blackburn,  in  the  county  of  Lancaster,  fire- 
brick manufacturer,  for  certain  improvements  in  the  method 
of  manufacturing  retorts  used  for  gas  and  other  purposes,  and 
in  the  apparatus  connected  therewith.  Sealed  22nd  May — 
6  months  for  inrolment. 

Alfred  Vincent  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  in  the  county  of  Middlesex,  mechanical  draughtsman,  for 
certain  improvements  in  winnowing  machines, — being  a  com- 
munication.    Sealed  22nd  May — 6  months  for  inrolment. 

Thomas  Knott  Parker,  of  London-wall,  in  the  City  of  London, 
carpenter,  for  improvements  in  window  sashes.     Sealed  22nd 
May — 6  months  for  inrolment. 
Johann  Stierba,  of  ihe  firm  of  Messrs.  Eisbrick  and  Co.,  of 
Prague,  Bohemia,  Gent.,  for  improvements  in  furnaces,  and 
in  treating  and  utilizing  certain  products    of  combustion. 
Sealed  22nd  May — 6  months  for  inrolment. 
John  Mason,  of  Rochdale,  in  the  county  of  Lancaster,  machine- 
maker,  and  George  CoUier,  of  Halifax,  in  the  county  of  Toric, 
manager,  for    certain  improvements  in  preparing,  spinning, 
twisting,  doubling,  and  weaving  cotton,  wool,  and  other  fibrous 
.  materials ;  also  in  tools  or  apparatus  for  constructing  parts  of 
machines  used  in  such  manufiictures.     Sealed  22nd  May — 6 
months  for  inrolment. 
Joseph  Walker,  jun.,  of  Wolverhampton,  in  the  county  of  Stafford, 
merchant,  for  certain  improvements  in  vaouumrpans,  for  the 
evaporation  and  crystallization  of  saccharine  or  other  solutions, 
— ^being  a  communication.    Sealed  25th  May — 6  montha  for 
inrolment. 
Henry  Webster,  of  Manthor|>e,  in  the  county  of  Lincoln,  wheel- 
wru;ht,  for  improvements  in  regulating  the  draft  in  chimniea 
or  flues.    Sealed  25th  May — 6  months  for  inrolment. 
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Vesta,  R.  A.,  Ih.  i  ec.  5. 

10.  N. 
Juno,  R.  A.,  23h.  *         dec.  3. 
12.  N. 

Pallas,  R.  A.,  7h.  28m.  dec.  2. 

45.  N. 


D. 

17 


H. 


20    3 


Ceres,  R.A.,8h.40iiLdeciiil^ 

—  Jupiter,  R.  A.,  Hh.  Ha'- 

14.  59.  S. 

—  Satum,  R.  A.,  2h.  47iD.iecl 

49.  N. 

—  Uranus,' R.  A.,  2\i.»».^^ 

29.  N. 

—  Mercury  pass  mer.  28k  fa. 

—  Ventta  pass  mer.  2k  4iA 

—  Mars  pass  mer.  4b.  57». 

—  J  upi  te  r  pa«s.  mer.  9h.  tm. 

—  Saturn  pass  mer.  2Jk  ft". 

—  Uranus  pass  mer.  20h.  Ms- 
4  47  Kcliptic  conj.  or  #  set^ 

—  ©  eclipsed,  inm  Gneani 
18  16  48  Juno  in  D  with  the® 
"'^    *     8   5  inconj.withtheB<W^«*^ 

1.  53.  S. 
11  23   2  in  the  ascending  node 
19  29  ©  enters  Cancer,  Smnwf^ 

—  Clock  before  the  0  In-  J* 

—  D  rises  6h.  16bi.  ^' 

—  D  pass  mer.  2h.  34bi.  A. 

—  ])  sets  lOh.  42in.  A 
Pallas  in  Perihelion. 

7  43  «f  in  conj.  with  ihe>diC<** 

3.  38.  S-  , 

23  11  53   5  in  the  descending  nw« 
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